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YOUR HEATHKIT 90-DAY FULL WARRANTY 


) 
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During your first ninety (90) days of ownership, Heath Company will replace or repair free of charge — as soon as practical — 
any parts which are defective, either in materials or workmanship. You can obtain parts directly from Heath Company by 
writing us or telephoning us at (616) 982-3571. And we’ll pay shipping charges to get those parts to you — anywhere in the 
world. 


We warrant that, during the first ninety (90) days of ownership, our products, when correctly assembled, calibrated, adjusted, 
and used in accordance with our printed instructions, will meet published specifications. 


If a defective part or error in design has caused your Heathkit product to malfunction during the warranty period, through no 
fault of yours, we will service it free upon delivery at your expense to the Heath factory, Benton Harbor, Michigan, or to any 
Heathkit Electronic Center (units of Schlumberger Products Corporation), or through any of our authorized overseas dis- 
tributors. 


You will receive free consultation on any problem you might encounter in the assembly or use of your Heathkit product. Just 
drop us a line or give us a call. Sorry, we cannot accept collect calls. 


Our warranty, both express and implied, does not cover damage caused by use of corrosive solder, defective tools, incorrect 
assembly, misuse, fire, customer-made modifications, flood or acts of God, nor does it include re-imbursement for customer 
assembly or set-up time. The warranty covers only Heath products and is not extended to non-Heath allied equipment or 
components used in conjunction with our products or uses of our products for purposes other than as advertised. 


And if you are dissatisfied with our service — warranty or otherwise — or our products, write directly to our Director of 
Customer Services, Heath Company, Benton Harbor, Michigan, 49022. Telephone (616) 982-3524. He’ll make certain your 
problems receive immediate, personal attention. 


HEATH COMPANY 
BENTON HARBOR, MI. 49022 
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Prices and specifications subject to change without notice. 
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HEATHEIT® 


INTRODUCTION 


The Heathkit Model GR-78 General Coverage Receiver is 
designed primarily for amateur and shortwave listener use. 
Many new circuit components and design concepts have 
been used to provide the user with a portable receiver having 
many features of higher priced units. 


Six bands provide coverage from 190 kHz to 30 MHz, with 
double conversion on the 18 to 30 MHz band. An 
AM-CW/SSB_ switch enables the operator to select AM 
(amplitude modulation), CW (continuous wave), or SSB 
(single sideband) reception. The Receiver features calibrated 
bandspread for either the major shortwave broadcast bands 
or the amateur bands. 


This compact, lightweight Receiver operates from an 
internal rechargeable nickel-cadmium battery for portable 
operation. The battery can be charged from a 120/240 VAC 
or 12 to 15 VDC power source. The battery recharges when 
the receiver is turned OFF and connected to one of these 
power sources. 


Ame ya 20 eS ya Bld oe Sd Bg 


For night readings, two front panel lamps are included with 
a spring-return Light switch to conserve battery life. 


Other features include a collapsible carrying handle, built-in 
500 kHz crystal calibrator, operation from a built-in whip 
antenna or external antenna, an automatic noise limiter 
circuit, flywheel tuning, and no-adjust ceramic IF filters for 
sharp selectivity. Plug-in, modular switch-boards contain the 
band switching circuits (antenna, RF amplifier, mixer, and 
oscillator) and provide easy assembly and service. The all 
solid-state circuitry includes thirteen silicon transistors, five 
of which are high gain FET’s (field-effect transistors); and 
two germanium transistors. A separate FET product 
detector provides superior CW and SSB reception. A 
transformerless audio output circuit, combined with the 
solid-state circuits, minimizes current drain. The rugged 
construction and convenient operation are sure to provide 
you with many hours of dependable use and relaxed 
enjoyment. 


Refer to the “Kit Builders Guide’ for additional 


information on unpacking, parts identification, tools, wiring, 
soldering, and step-by-step assembly procedures. 
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UNPACKING INSTRUCTIONS 


The General Coverage Receiver packaging consists of the 
large shipping carton, which contains smaller packages and a 
number of loose parts. Some of the smaller packages have 
numbers 1 through 5 stamped on them. After these five 
numbered packages have been removed from the large 
carton, the remaining parts will be considered to be package 


#6. 
Package #6 consists of items too large to fit into the small 
packages, and those items used in a number of assembly 


sections. 


Each of the six assembly sections of the Manual contains a 
Parts List and Step-By-Step instructions. At the beginning of 


HEATHEIT® 


each Parts List you will be told which numbered package to 
open. You will also be directed to remove any parts from 
package #6 that are required to complete that assembly 
section. 


To avoid intermixing parts, do not open any of the parts 
packages until directed to do so at the beginning of a Parts 
List. Any part that is packaged in an individual envelope, 
with a part number on it, should be placed back in the 
envelope after it is identified until it is called for in a step. 


To order replacement parts, refer to the Replacement Parts 
Price List and use the Parts Order Form furnished with this 
kit. 


CaaS [Seg earner] HEATHEKIT’ 


: ; ° Lp tom « - : * . t =: bed . . - by . ° ~ 
7 & =? te ap hl ones anim one A 8 ee - ‘ - = 7 ’ Pa. 


. mi lee 4 000 ‘ ‘a * si ‘ 
Aer. ae rae « i> 1. CAN any. ? a. Laahe agg % vine. 4 hi a — J i : ake rer ie 
et a “ os he 
ba ' * 1 * : > 
ee a ee a Pr eh of : ie ‘ee 4 (Aron 
} \ Pa he 4 hyP i eed aes 
k =| . Ae . 
Al ral * 
45 ., P = 3, 
: 
: ;- i 3 : 
i : x, ;. : 
a ‘ 
, ; 
i w! 
, ; 
: ~ E ' , 
7 nM - “A ~— 
z i: i ~ 
bf i ~ 
i 
’ 
‘i y be 
G 4 ‘ert x y . 
: oc fi 
: 
Ee | bees ; ‘ 
i 
: 
= ! 
t- " 
“ a 
7 
ad 4 ‘ ui “3 A 
6 ‘ se 
a e425 i's f ‘ 
{ a ‘ 
‘ ™ i Ay 
‘ ’ 
CA. ‘ oN 
~ ' 
{ é 
~ i wy y 
i ‘ iy 


’ 4 . y 
pee tes 2 ee oe te alt 


Page 6 esa) 


EAE Raen cen Usee HETERODYNE MIXER OUTPUT 


T vromixer ourpuT__| MIXER OUTPUT 
29.7 mc_| MC 


80M -0OV KEY UP 


40M -25V 
20M -3.0V 
ISM -3.0V 
- eee ‘ RECEIVER 
ae 139 Me SIGNALS 
i ee == = 
p asmc | MC pate | MC 
v8 v20 V2! 
PHONE VIA VIB ) Ae 
v3 6CL6 6146 
sales v2 6EAS V2 6E AB DIODE 12AT7 pene beret a DRIVER FINAL AMPLIFIER ie OUTPUT 
SPEECH AMPLIFIER G:), CATHODE FOLLOWER BALANCED MODULATOR = SIDEBAND MIXER 13 | F AMPLIFIER 14 HET MIXER ] T 
= a 6 | 4 @5) j ( ) Goa RFE as + 
es 9 © @) ©) ye I 48 a , Bor jit ) 
MIKE SS vie i : SOLO eee = es: 
INPU € 4) ° é é ;  |\|@29) DS ! PO Toos ULF MONITOR 
: }|\ {u +14 OUTPUT 
KV 
S) 
arc? 
vig 
6ALS ALC 


WHT. 


5 VAC-2A 


V6B 
1/2 6AW8 
HET. OSC. 


YEL 5VAC 3A 


1MEG 
2w BLOWER 


MOTOR 
10K WHT-RED 
= ACCESSORY a: eee 
KEY JACK SOCKES 200 W OUTPUT 
4 


EXTERNAL VIEW 


V9B VIOA V10B 
1/2 6EAB 1/2 6EA8 1/2 6EA8B 
v2B RELAY AMPLIFIER TONE OSC. TONE AMPLIFIER 

1/2 12AU7 | | 
bagel yp ti ree ie a ee ne eee | 
t + il “5 sEege)t | | LO 

ott Vit vi2 r ! €s') cS @ we 
6AU6 _6CB6 ! 1 68K 100K? 100K — => 
1 VFO. BUFFER-XTAL OSC. ll 
alg 1 H 
1 | 


XTAL VFO SWITCH | 


MS2 I 


i 
| 
i 
| 
On 
r V5 METER DIAL 

33K § LAMP LAMPS 
i] 
2&2 
1 
20 | 
UUF rT 
1 
i 
i] 
i 
J 


RELAY K = 


MODE SWITCH IN CW POSITION. 
Seg HS4THEIT! FUNCTION SWITCH IN OFF POSITION. 


XTAL-VFO SWITCH IN VFO POSITION. 


117 VAC 
50/60 CYCLE 


MARAUDER SSB TRANSMITTER BANDSWITCH IN 80 METER POSITION. 
MODEL HX-10 METER SWITCH IN "GRID" POSITION. 


{ ALL VOLTAGES MEASURED WITH A VTVM. 
{ ( INDICATES VOLTAGE READINGS. 
| ALL VOLTAGES ARE POSITIVE UNLESS OTHERWISE SHOWN. 
ALL CAPACITORS LISTED ARE IN ufd UNLESS OTHERWISE SHOWN. 
ALL RESISTORS 1/2 WATT UNLESS OTHERWISE SHOWN. 


AC VOLTAGES TAKEN WITH FUNCTION SWITCH IN STBY POSITION, 
MODE SWITCH IN CW-KEY UP (KU) UNLESS OTHERWISE SPECIFIED 
(KD = KEY DOWN). 


SEE MANUAL TEXT FOR RF VOLTAGES (MEASURED ONLY WITH 
AN RF PROBE). 
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CIRCUIT BOARDS 


RECEIVER CIRCUIT BOARD PARTS LIST 


KEY PART 
No. No. 


—— 


PARTS 
Per Kit 


RESISTORS-CONTROL 


1/2 Watt Resistors 
1 1-103 
1-3 
1-4 
1-6 
1-7 
1-9 
1-11 
1-44 
1-89 
1-14 
1-18 
1-73 
1-20 
1-109 
1-21 
1-23 
1-24 


A 


1-25 
1-60 
1-26 
1-27 
1-29 
1-33 


\ 


Ax 


At 
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Unpack package #1 and check each part against the 
following parts list. The key numbers correspond to the 
numbers in the Parts Pictorial. 


DESCRIPTION 


33 Q (orange-orange-black) 


100 Q (brown-black-brown) 
330 Q (orange-orange-brown) 
470 Q (yellow-violet-brown) 


680 2 (blue-gray-brown) 
1000 22 (brown-black-red) 
1500 {2 (brown-green-red) 
2200 22 (red-red-red) 

2400 22 (red-yellow red) 
3300 2 (orange-orange-red) 
5600 2 (green-blue-red) 
8200 Q (gray-red-red) 


10 kQ (brown-black-orange) 


12 kQ (brown-red-orange) 


15 kQ (brown-green-orange) 


27 kQ (red-violet-orange) 
33 kQ (orange-orange- 
orange) 


47 kQ (yellow-violet-orange) 


68 kQ (blue-gray-orange) 


100 kQ (brown-black-yellow) 
150 kQ (brown-green-yellow) 


220 kQ (red-red-yellow) 


470 kQ. (yellow-violet-yellow) 


KEY PART 
No. No. 


PARTS 
Per Kit 


2 Watt Resistor-Control 
2 3-7-2 2 


3 10-241 ey 


CAPACITORS 


Mica 

4 20-130 
20-77 
20-102 
20-104 
20-164 
20-139 
20-106 
20-134 


AAAS 


DESCRIPTION 


1 Q (brown-black-gold) 
resistor 
10 kQ control 


12 pF 

24 pF 

100 pF 
130 pF 
180 pF 
330 pF 
390 pF 
680 pF 


PARTS PICTORIAL 
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KEY PART PARTS DESCRIPTION 


No. No. Per Kit 
Ceramic Z 
5 21-61 pe 8 6.8 pF 
21-21 -+—  200pF 
21-140 1 .001 uF 
21-47 we | 01 uF 
21-143 C6 05 uF 
21-95 ate) AGS 
Mylar* 
6 27-60 a). .22 uF 
27-61 S40 4 
Electrolytic 
@ 25-123 pm A= 
8 25-115 —5 10 uF 
25-117 —~3— 100 uF 
Trimmer 
9 31-36 —I— 8-50 pF 


TRANSISTORS-DIODES 


NOTE: Transistors are marked for identification in one of 
the following four ways: 
ibe Part number. 
2 Transistor type number. 
oF Part number and transistor type number. 
4 Part number with a transistor type number 
other than the one listed. 


Do not remove the shorting spring from around the leads of ' 
each 40673 transistor (#417-274), Leave it in place until 
you are instructed to remove it. 


10 417-274 -2~ 40673 transistor 

11. 417-171 —&  2N3694 transistor 

12 417-118 ve{ 2N3393 transistor 
417-201 “+—  X29A829 transistor 

13 56-26 4 ——_1N191 diode 
117-6 a oe Packaged transistor set 

consisting of: 

14 417-121 —* 2N2430 transistor 

417-122 —f — 2N2431 transistor 


*DuPont Registered Trademark 


Gag HEATHHKIT 
KEY PART PARTS DESCRIPTION 
No. No. Per Kit 


MISCELLANEOUS 


796i 


15 404-238 3579.545 kHz crystal 
404-367 4” 500 kHz crystal 
16 404-399 —~— = 455 kHz ceramic filter 
17 45-47 A” | 2mHRF choke 
ema0 AS79300 Hl inductor 
19 52-118 A+ _ BFO coil 
52-119 ioe Band F conversion 
oscillator coil 
20 215-19 Ph Heat sink 
Items From Pack #6 
344-59 1 White wire 
85-278-5 + Circuit board 
597-308 - 1 Kit Builders Guide 
1 Manual (See front cover 
for part number.) 
Solder 


NOTE: The prices shown on the separate ‘Heath Parts Price 
List’’ apply only on purchases from the Heath Company 
where shipment is to a U.S.A. destination. Add 10% 
(minimum 25 cents) to the price when ordering (Michigan 
residents add 4% sales tax) to cover insurance, postage, and 
handling. Outside the U.S.A., parts and service are available 
from your local Heathkit source and will reflect additional 
transportation, taxes, duties, and rates of exchange. 
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STEP-BY-STEP ASSEMBLY 


Before you start to assemble this kit, be sure to read the Kit 
Builders Guide for complete information on wiring, 
soldering, and step-by-step assembly procedures. 


Components will be installed on the circuit boards in the 
following circuit board pictorials. Position all parts as 
shown. Follow the instructions carefully and read the entire 
step before performing the operation. 


Use 1/2 watt resistors unless directed otherwise in a step. All 
resistors will be called out by their resistance 2lue (in Q, or 
kQ). The color code will also be given for color-coded 
resistors. Capacitors will be called out by their type and 
capacitance value (in pF, or uF). 


After completing each circuit board, check to make sure 
that all connections are soldered and that there are no solder 
bridges between adjacent foils. If you find a solder bridge, 
refer to the Kit Builders Guide for information on correcting 
it. 
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START CONTINUE 


A 2400 Q (red-yellow-red), 
(74) 10 kQ (brown-black-orange), 


) 1000 & (brown-black-red), 


( 


) Position the receiver circuit 
board (#85-278-5) as shown in 
Pictorial 1-1, Then complete 

each step on Pictorial 1-1, 


6) 330 © (orange-orange-brown), 


t_ 10 kQ (brown-black-orange), 


(4 27 kQ (red-violet-orange), 
1 500 2 (brown-green-red), 


(of 5600  (green-blue-red), 


8200 Q (gray-red-red), 
lp: 5600 2 (green-blue-red), 


GQ) 1000 2 (brown-black-red), 


My 15 kQ (brown-green-orange), 


bo 100 2 (brown-black-brown), 


(A 3300 Q (orange-orange-red), 


jf) 470 Q (yellow-violet-brown), 


a Ler ‘10 kQ (brown-black-orange), 


f) 680 Q (blue-gray-brown), 


( ) Solder all leads to the foil and 
cut off the excess lead lengths, 


a (./) 10 kQ (brown-black-orange), 
SN] () 220 kQ (red-red-yellow), 


, 


4) 47 kQ (yellow-violet-orange), 


(4) 15 kQ (brown-green-orange), 


( ) Solder all leads to the foil and 
cut off the excess lead lengths, 


s) 1000 2 (brown-black-red), 


“) 68 kQ (blue-gray-orange), 


LF 68 kQ (blue-gray-orange), 


(7100 Ka ERLE Ts 


4 5600 Q (green-blue-red), 


Y 


3 BS /) 10 kQ (brown-black-orange), 


1000 2 (brown-black-red), 


( 


(7 15 kQ (brown-green-orange), 


Pal 680 Q (blue-gray-brown), sia 


(/) 33 Q (orange-orange-black), 


( 


«\ 47 kQ (yellow-violet-orange), 


4) 1000 2 (brown-black-red), 


) Solder all leads to the foiland 
cut off the excess lead lengths, 


— 


) Solder all leads to the foil and 
cut off the excess lead lengths, 


PROCEED TO PICTORIAL 1-2, 


PICTORIAL 1-1 


CONTINUE 


(Transistor 2N3694 (#417-171) 


START at Q411. 


ly Transistor 2N3694 (#417-171) 
Pr at Q404, 


Install the 40673 (#417-274) transistors in 
the following manner: Line up the tab of the 
transistor with the tab outline on the circuit 
board. Then insert the transistor leads into 
their circuit board holes which are indicated 
by S, Gl, G2, and D. Position the transistor 
1/4” above the circuit board. Solder each lead 
to the foil and cut off the excess lead lengths. 
NOTE: Do not remove the shorting springs. eee enae 
LOCATING TAB 


Transistor 2N3694 (#417-171) 
at Q402, 


OA 2N3694 (#417-171) 
at Q410, 
( 


—————————— 


( ransistor 2N3694 (#417-171) 
” at Q403. 


Install the two 2N3393 transistors 
and the X29A829 transistor in the 
following manner: Line up the flat 
side of the transistor with the flat 
outline on thé circuit board, Then 
insert the transistor leads intotheir 
circuit board holes, which are indi- 


above the circuit 
board, Solder each lead tothe foil and 
cut off the excess lead lengths, 


Transistor 40673 (#417-274) at 
Q401, 


Transistor 40673 (#417-274) at = EEA eee a 
Q405, a 


Install the five 2N3694 (#417-171)]}- 
transistors in the following manner: Insert the rs 
transistor leads into their circuit board holes, 
which are indicated by C, B, and E. Position 
the transistor 1/4” above the circuit board. 
Solder each lead to the foil and cut off the 
excess lead lengths. 


L Transistor 2N3393 (#417-118) 
at Q@412, NOTE: The collector 
lead is bent toward the flat side 


ities ee NA? at Q406, NOTE: The collector 
: “ : : lead is bent away from the flat 


Transistor K29A829 (#417-201) 
at Q407, NOTE: The collector 
lead is bent away from the flat 
side of the transistor, 


— 


Check to see that all connections 
are soldered, 


PICTORIAL 1-2 PROCEED TO PICTORIAL 1-3 


Page 12 [eed nares] 


START 


j 
; 


/ 
(~/) 100 pF mica, 
(J) 2 0 pF mica, 


(4.1 uF ceramic, 


NOTE: When installing electrolytic 
capacitors, always match the posi- 
tive (+) mark on the capacitor with 
ithe positive (+) mark on the circuit 
board, 


VERTICAL TUBULAR 
ELECTROLYTIC ELECTROLYTIC 


CONTINUE 


St 
i 


100 pF mica, 


(1 uF ceramic, 


( 47 wF Mylar, 


| 


CY .05 uF ceramic, 


POSITIVE (+) 


MARKING f) ,1 wF ceramic, 


il 


uF ceramic, 


.1 uF ceramic, 


(J 24 pF mica, 4) 12 pF mica, 


(~) \1 uF ceramic, LX. 
(A .001 pF ceramic, EERE f 


( 


y) 100 pF mica. 


4 12 pF mica. 


i 


— 


) Solder all leads to the foil and 
cut off all excess lead lengths, 


) Solder all leads to the foil and 
cut off the excess lead lengths, 


ly 01 uF ceramic, 


ao 
Cir a See 


DrFi[Hio ue etectroiyti. | 


Ope “) ,05 .F ceramic, 
) Solder all leads to the foil and 4 10 uF electrolytic, 
cut off the excess lead lengths, EEE 


2 (9 Solder all leads to the foil and 
~ cut off all excess lead iengths, 


) 10 uF electrolytic, 


.05 uF ceramic, 


— 


10 uF electrolytic, 


35 


I 


PROCEED TO PICTORIAL 1-4. 
PICTORIAL 1-3 


(ogre arsuit) Page 13 


START 


Solder all leads to the foil and cut 
off all excess lead lengths of each 
part as it is installed, 


Four ceramic filters will be in- 
stalled in the following steps, In- 
stall each filter as shown, 


CONTINUE 


A 


(f/) 3300 2 (orange-orange-red), 
Mount vertically, 
#’) 100 kQ (brown-black-yellow), 
gunt vertically, 


(J 10 kQ 


(brown-black-orange), 


Bo es (rs: 4 Mount vertically. 
) Ceramic filter (#404-399), ies ha R Bess (a 


Ceramic filter (#404-399), Riodes eer. 


J Ceramic filter (#404-399), Sabet PA UREN Oe ole Uae 


pa Fe UC 100.0 orown- black brown) re 
po ee aS aa Sek BUC »/ acy Sata sistor, Prepare the capacitor- 
3579.545 kHz crystal (#404- ef \siy: Aaa oe resistor combination as shown, 
238),-Do not press the crystal 
flat against the board, 


a 


~ 500 kHz crystal (#404-367), SOLDER 


‘) 8-50 pF trimmer (#31-36), 


NOTE: When a wire iscalledfor ina : : 
step, cut apiece of hookup wire to the} Fi": RRS ne ae rrecceee 
indicated length, Then remove 1/4" = 
of insulation from each end of the 
wire, Use white hookup wire unles 
specified otherwise in a step, 


.01 uF ceramic capacitor anda 
12 kQ (brown-red-orange) re- 
sistor combination, 


) 33 kQ (orange-orange-orange), 
Mount vertically, 


Form the 5-1/4" length of hook- 
up wire tothe shape shown on the 
circuit board, Bend the bare 
wire ends and insert one end into 
hole 22 and the other end into 
hole 16 ofthe circuit board, Sol- 
der both ends of the wire to the 
foil and then press the wire 
against the circuit board, 


(ff .05 uF ceramic capacitor anda 
10 kQ (brown-black- orange) re- 
sistor combination, 


( ) Check to see that all’connections 
are soldered and that the excess 
lead lengths are cut off, 


NOTE: When mounting resistors 
vertically, bend one lead and install 
the resistor on the circuit board as 


PROCEED TO PICTORIAL 1-5. 


( OK Q 2 W (brown-black-gold), 


Mount vertically, 


————— 


(4 12 2 W (brown-black-gold), 


Mount vertically, 


PICTORIAL 1-4 


Ya Yq Va O 4” 2” 3” 4” 5”’ 6” 
. ; 5 { A ' ' fon Pa riPaae FL Ad ak Oc hh Ls | dade Xe | 
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CONTINUE 
NOTE: Solder all connections and fi a 


cut off the excess lead lengths as y 
1(“ ) 300 WH inductor (#40-487), 


each part is installed, 
es #300 wH inductor (#40-487), 


(-¥10 kQ control (#10-241), 


(-y Diode (#56-26), Position the 
cathode end as shown on the 
circuit board, The cathode end 
is marked with a color dot or 

color band, 


‘ 2 mH RF choke (#45-47), Bend 
“one choke lead toward the slot 
and install the choke on the 
circuit board as shown, 


Mount the band F conversion os- 
cillator coil (#52-119) as shown, 
Press it firmly against the cir- 
cuit board before soldering, 


(¥ Diode (#56-26). 
(“) Diode (#56-26), 
/ ea 300 .H inductor 


) Diode (#56-26), 


(#40-487), 


fr 
() Cut both leads of a 1000 2 
(brown-black-red) resistor to 
1/4", Insert one lead in hole 10 
in the circuit board and solder 
the lead to the foil (S-1), 


( ) BFO coil (#52-118), 


( ) Check to see that all connections 
are Soldered andthat the excess 
lead lengths are cut off, 


PROCEED TO PICTORIAL 1-6. 


PICTORIAL 1-5 


Ge uEearTHKIT’ Page 15 


START 


we 


Locate’the following parts: 


‘) Two transistor heat sinks 


(#215-19), 


Ae One 2N2430 and one 2N2431 

matched pair of transistors 
(packed in enveloped marked] 
117-6). 


Osition one of the heat sinks as 
shown, Insert the 2N2431 tran- 
sistor into the heat sink, Make 
sure the red color dot is posi- 
tioned as shown and the top of 
the transistor is flush with the 
edge of the heat sink, NOTE: 
The transistor should fit snugly 
in the heat sink, 


CONTINUE 


iA) Position the remaining heat sink 
as shown, Insert the 2N2430 
transistor into the heat sink, 
Make sure the blue color dot is 
positioned as shown and the top 
of the transistor is flush with the 
edge of the heat sink, 


c B 
RED COLOR 


DOT 


DOT 


(Remove three 1/2" lengths of 
insulation from the hookup wire, 
and place a length on each lead 
of the transistor, 


( ifstall the prepared transistor] Fi: 
on the circuit board as shown 
at Q409, Insert the transistor 
leads into their appropriate cir- 
cuit board holes, which are indi- 
cated by E, B, andC, Soider each 
lead to the foil and cut off the 
excess lead lengths, 


| 2N2431| 


Remove three 1/2" lengths of 
insulation from the hookup wire, 
and place a length on each lead 
of the transistor, 


Install the prepared transistor 
on the circuit board as shown at 
Q408, Insert the transistor 
leads intotheir appropriate cir- 
cuit board holes, which are indi- 
cated by E, B, andC, Solder each 
lead to the foil and cut off the 
excess lead lengths, 


(—¥ 
Git ») ae 


OT 


PICTORIAL 1-6 


PROCEED TO PICTORIAL 1-7, 


Ya Voy Va oO ahh ou 


Pp 


A Position the circuit board with 
the foil side up as shown, 


VY /‘ Melt a small amount of solder 


age 16 Ge guratunir 


CONTINUE 


) Cut both leads of a .1 uF 
ceramic capacitor to a length 
of 3/8'", 


/-) Position the capacitor exactly 
as shown and make sure the 
leads are against the foil areas 
they will be soldered to, 


on the indicated foil area of 
each of the four circuit board 
corners, Then slowly draw the 
soldering iron over the indi- 
cated foil area to spread a 
thin film of solder, This will 
improve the circuit board 
ground connection after it is 
installed, 


NOTE: When soldering the leads to 
the circuit board foils in the follow- 
ing step, be careful the solder does 
not cover any circuit board holes, 


(_ ) Solder both capacitor leads to 
their indicated circuit board 
foils, Then press the capacitor 
flat against the circuit board, 


This completes the assembly ofthis 
circuit board, Check to see that all 
connections are soldered and that 
the excess lead lengths are cut off, 
Be sure no solder bridges exist, Set 
the board aside until called for later, 


FINISH 


PICTORIAL 1-7 


TA) BEND PRONGS UP 


Refer to Part A and bend up both prongs of each connector. 


Then refer to Part B and cut off each connector. pe aa 


CUT OFF 
CONNECTOR 


PICTORIAL 2-1 


Dpberay iy FILM cc Ae Oe 


Melt a small amount of solder on the indicated foil areas of 
the circuit board. Then slowly draw the soldering iron over 
the indicated foil areas to spread a thin film of solder. This 
will improve the Switch-Board ground connection after it is 
installed. 


PICTORIAL 2-2 


P. 


A Position the circuit board with 
the foil side up as shown, 


(/) Melt a small amount of solder 


age 16 Ge uratTHHiT 


CONTINUE 


pe 


Y) Cut both leads of a .1 uF 
é ceramic capacitor to a length 
of 3/8". 


—o|3/3" 


oe 
CUT 


) Position the capacitor exactly 
as shown and make sure the 
leads are against the foil areas 
they will be soldered to, 


on the indicated foil area of 
each of the four circuit board 
corners, Then slowly draw the 
soldering iron over the indi- 
cated foil area to spread a 
thin film of solder, This will 
improve the circuit board 
ground connection after it is 
installed, 


NOTE: When soldering the leads to 
the circuit board foils in the follow- 
ing step, be careful the solder does 
not cover any circuit board holes, 


( ) Solder both capacitor leads to 
their indicated circuit board 
foils, Then press the capacitor 
flat against the circuit board, 


This completes the assembly ofthis 
circuit board, Check to see that all 
connections are soldered and that 
the excess lead lengths are cut off, 
Be sure no solder bridges exist, Set 
the board aside until called for later, 


FINISH 


PICTORIAL 1-7 
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KEY PART 


No. 


1 


2 


6 


7 


No. 


1-45 


20-149 
31-54 


40-870 
40-871 
40-872 
40-873 
40-874 
40-875 
63-570 
432-77 


490-5 


ANTENNA SWITCH-BOARD PARTS LIST 


Unpack package #2 and check each part against the 
following Parts List. The key numbers correspond to the 


numbers in the Parts Pictorial. 


PARTS DESCRIPTION 
Per Kit 


tt 2202 1/2 watt (rea- 
red-brown) resistor 

“T— ‘150 pF mica capacitor 

SO—— 4-40 pF mica trimmer 


capacitor 
nee - GOI 
-T~ Coil 
ait Coil 

Coil 
—S—— Sos 
anf. . Coil 


2-wafer bandswitch 
Ladder of connectors 
(1 spare) 


Pets Nut starter 


Item From Pack #6 


NOTE: The prices shown on the separate ‘‘Heath Parts Price 
List” apply only on purchases from the Heath Company 
where shipment is to a U.S.A. destination. Add 10% 
(minimum 25 cents) to the price when ordering (Michigan 
residents add 4% sales tax) to cover insurance, postage, and 
handling. Outside the U.S.A., parts and service are available 
from your local Heathkit source and will reflect additional 


85-279-1 


—t. Switch-Board 


transportation, taxes, duties, and rates of exchange. 


PARTS PICTORIAL 
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Page 18 (eg rearexrr) 
STEP-BY-STEP ASSEMBLY 


from Page 18) and prepare four 
connectors as shown, 


/) Locate the antenna Switch- 
Board (#85-279-1) and prepare 
it as shown in Pictorial 2-2 
(fold-out from Page 18), 


Position the antenna Switch-Board 
with the foil side down, as shown in 
Pictorial 2-3, Then, complete each 
step on Pictorials 2-3 through 2-6, 


When installing Switch-Board connectors, 
insert. the connector prongs through the 
Switch-Board so the locks of the connector 
are positioned as shown. Note the edge of the 
board. Press the connector firmly against the 
hoard and bend the prongs against the board 
with a screwdriver. Solder the prongs to the 
Switch-Board. 


BEND OVER 
AND SOLDER 


EDGE OF 
SWITCH-BOARD 


Connector, 


Z 


#) Connector, 


CONTINUE 


(A) 150 pF mica, ‘< 


NOTE: To obtain bare wire, remove 
all the insulation from the indicated 
length of white hookup wire, 


[4 bare wire, 


( 


) Solder all connections to the 
foil and cut off any excess lead 
lengths, 


PROCEED TO PICTORIAL 2-4, 


PICTORIAL 2-3 


Ger eatHKiIT Page 19 


START CONTINUE 
a see 


The 2-wafer bandswitch will be 
partially disassembled, mounted on 
the Switch-Board, reassembled, and 
soldered in the following steps, 


SWITCH 
WAFER 2 a 


COLOR DOT .. 


NOTE: The coils have been pretuned 
at the factory, Do not attempt to 
further adjust the coils until in- 
structed to do so, 


When installing coils on the Switch- 
Board, position the coil over its 
outline making sure all four coil 
pins are inserted through their 
Switch-Board holes, Then solder 
each pin, The excess pin length does 
not have to be cut off, 


5/32" FIBER 
SPACER 


SWITCH 
BOARD 


1/4" FIBER 
SPACER 


LOCKWASHER 
NUT 


Remove switch wafer B and 

all of the switch hardware upto 

but NOT INCLUDING the 5/32" 
iber spacer, 


>) & 
‘ey SWITCH 
CK WAFER A 


Mount the remaining A wafer ) Coil (#40-878), 
assembly on the lettered side : 
of the Switch-Board, Make sure 
the color dots onthe wafers line 
up, Be sure to insert the pins 
from the A wafer into the proper 
holes in the Switch-Board, 
Then, hold the switch assembly 
in place and proceed with the 

following steps: 


Replace two 1/4" fiber spacers, 


eplace switch wafer B, Be sure 
to position the wafer on the 
Switch-Board as shown, 


NOTE: The plastic nut starter can be 
used to pick up and start 6-32 and 
4-40 nuts on screws, 


(y) 


Cas Connect a 2-1/4" wire from lug 

12 of switch wafer A (S-1) to 
hole 1 inthe Switch-Board (S-1), 
Cut off any excess lead length 
from hole 1, 


L-F Coil (#40-872), AC 


Coil (#40-871). 


YX Coil (#40-870), >< 


( ) Check to see that all connec- 
tions are soldered, 


PROCEED TO PICTORIAL 2-5, 


PICTORIAL 2-4 


éplace a fiber washer, lock- 
washer, andanutoneachscrew, 
Tighten the hardware, 


( ) Solder the sevenpinsfrom the A | 
Z wafer to the foil, / 


elie S| DE. 


Page 20 (eg te arexrr) 


STEP-BY-STEP ASSEMBLY f 


START © : 


ff 


(_) Place the Switch-Board foil side xX 
up. yf 


( ) Connect a 220 2 (red-red-brown) 
resistor from hole G (S-1) to lug 


9 of switch wafer B (S-1). Posi- 
tion the resistor above 
Switch-Board foil. 


( 


) Prepare the following lengths 
of wire: 


2-1/4" 7ae 1-3/4" 
1-3/4" IE 2-1/2" 


Position each wire exactly as 
shown to allow room for the trimmer 
capacitors to be installed later, 


NOTE: When connecting wires to the 
foil side of the Switch-Board, donot 
push the insulation tight against the 
foil, Leave the insulation 1/8"' away 
from the foil to insure a good solder 
connection to the foil and wire, 


Connect a 2-1/4" wire from hole 
H (S-1) to lug 8 of switch wafer 
BuS-2)2 


YC onnect a 1-3/4" wire from hole 
S (S-1) to*lug 12 of switch wafer 
B (S-t). 


&# Connect a 2"' wire from hole 
J (S-1) to lug T-of switch wafer 
BiS-ts 


/\ Connect a 1" wire from hole 
es to lug 6 of switch wafer 
o (S-1), 


) Connect a1-3/4"' wire from hole 
L (S-1) to lug 5 of switch wafer 
Bis= i: 


Connect a 2-1/2" wire from hole 
M (S-1) to lug 4 of switch wafer 
BS=1) 


( ) Check to see that all connections 

are soldered and cut off the 
excess lead lengths on both 
sides of the Switch-Board, 


PROCEED TO PICTORIAL 2-6, 


PICTORIAL 2-5 


HEATHKEKIT’ 
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START 


Six mica trimmer capacitors will be soldered 
to the Switch-Board foil in the following 
steps. Install them as follows: 


1. Heat the foil and apply a small 
amount of solder to the area where 
the capacitor will be soldered. 


Position the trimmer as shown 
below, so the “step” faces up, away 
from the foil. Then use a pencil to 
mark the lug near the foil. 


Heat the marked lug and apply a 


small amount of solder to it. 


Position the trimmer on the foil as 
shown and solder the bottom lug to 
the foil. 


CAUTION: MAKE SURE THE TRIMMER 
TOUCHES ONLY THE FOIL IT IS 
SOLDERED TO AND NOT ANY OTHER 
FOIL. 


NOTE: Be sure the step of the trimmer 
capacitor faces up, away from the foil as 
shown below. 


TRIMMER 
CAPACITOR 


After ceteris the trimmer capac- 
itor, check to make sure it is ata 
90 degree angle with the circuit 
board as shown, Bend the trimmer 
Slightly with your finger if neces- 
sary. 


TRIMMER 
CAPACITOR 


CIRCUIT BOARD 


CONTINUE 


We 


(_ ) Trimmer capacitor (4-40 pF), 


Connect a 1-1/8" bare wire 
from hole F (S-1) to the top lug } 
of the trimmer just installed 


f), 


Vie a 1-1/8" bare wire 
from“hole D (S-1) to the top lug 
ot, the trimmer just installed 


8-1). 


) Trimmer capacitor (4-40 pF). 
(“) Connect a 1-1/8" bare wire | 
from’hole C (S-1) to the top lug 
of/the trimmer just installed 


amer capacitor (4-40 pF), 


)€Connect a 1-1/8" bare wire 
/ from hgle B (S-1) to the top lug 
of thé trimmer just installed 
abe GAR seul: oly teocieala 


V from hole A (s- 1) to the top lug 
of the trimmer just installed 
(S-1). 


NOTE: Disregard the number of 
unused holes on the Switch-Board, 


( ) Check to see that all connec- 
tions are soldered and cut off 
the excess lead lengths on both 
sides of the Switch-Board, Set 
the. completed Switch-Board 
aside temporarily, 


FINISH 


PICTORIAL 2-6 
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RF SWITCH-BOARD PARTS LIST 


Unpack package #3 and check each part against the 
following Parts List. The key numbers meh to the 
numbers in the Parts Pictorial. 


KEY PART PARTS DESCRIPTION KEY PART PARTS DESCRIPTION 


No. No. Per Kit No. No. | Per Kit 
Pa BF: 2 ~~ 100.2. 1/4 watt (brown- 6 40-876 Ot er Col 
“  black-brown) resistor 40-877 a, Coil 
1-32-12 oe 100 kQ 1/4 watt (brown- 40-878 we Coil 
__ black-yellow) resistor 40-879 Seal 
y Prat A” = 100 2. 1/2 watt (brown- 40-880 , A Coil 
black-brown) resistor 40-881 4 Coil 
3 20-130 a 12 pF mica capacitor 7 ~=63-570 AG 2-wafer bandswitch 
20-149 wl” 150 pF mica capacitor 8 417-274 (aoe 40673 transistor (Do 
4 21-95 <3" — 1 uF ceramic capacitor not remove the 
5 31-52 8 8-60 pF mica trimmer shorting spring.) 
capacitor 9 432-77 Ladder of connectors 
(1 spare) 
NOTE: The prices shown on the separate ‘‘Heath Parts Price Item From Pack #6 o fc 
85-279-2 ol Switch-Board 


List” apply only on purchases from the Heath Company 
where shipment is to a U.S.A. destination. Add 10% 
(minimum 25 cents) to the price when ordering (Michigan 
residents add 4% sales tax) to cover insurance, postage, and 
handling. Outside the U.S.A., parts and service are available 
from your local Heathkit source and will reflect additional 
transportation, taxes, duties, and rates of exchange. 


PARTS PICTORIAL 


Gag HEATHEHIT Page 23 
STEP-BY-STEP ASSEMBLY 


START 


( 


) Refer to Pictorial 2-1 (fold- 
out from Page 18) and prepare 
six connectors as shown, 


( ) Locate the RF Switch-Board 
(#85-279-2) and prepare it as 
shown in Pictorial 2-2 (fold- 
out from Page 18), 


Position the RF Switch-Board with 
the foil side down, as shown in 
Pictorial 3-1, Then complete each 
step on Pictorials 3-1 through 3-3, 


Connector, NOTE: Solder each 
connector as it is installed, 


CONTINUE 


a = 


100 2 1/4 watt (brown-black- 
brown), 


BEND OVER 
AND SOLDER 


4 ALF ceramic, 


.1 uF ceramic, Position the 
capacitor as shown and press 
it flat against the Switch- Board, 


EDGE OF 
SWITCH-BOARD 


is Remove i" of insulation from 
the hookup wire, 


Place the 1"' length of insulation 
on one lead of a 100 kQ.1/4 watt 
(brown-black-yellow) resistor, 
Position the resistor as shown, 


" pare wire, 


La 100 2 1/4 watt (brown-black- 
brown), 


( ) Solder all connections and cut 
off any excess lead lengths, 


( ) Solder all connections and cut 
off any excess lead lengths, 


PROCEED TO PICTORIAL 3-2, 


PICTORIAL 3-1 


99 5’’ Gu 


4A 


a Vo Y, O 4” 2” 3” 
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START 


The 2-wafer bandswitch will be 
partially disassembled, mounted on 
the Switch-Board, reassembled, and 
soldered in the following steps, 


SWITCH 
WAFER A 


COLOR DOT 


5/32" FIBER 
SPACER 


SWITCH- 
BOARD 


1/4" FIBER 
SPACER 


SWITCH 
WAFER B 


COLOR DOT 
FIBER WASHER 


LOCKWASHER (2 
NUT 


‘Remove switch wafer B and all 
of the switch hardware up to 
but NOT INCLUDING the 5/32" 
fiber spacer, 


Mount the remaining A wafer 
assembly on the lettered side of 
the Switch- Board, Make sure the 
color dots on the wafer line up, 
Be sure to insert the pins from 
the A wafer into the proper holes 
in the Switch-Board, Then, hold 
the switch assembly in place and 
proceed with the following steps, 


( 


i’) Replace two 1/4" fiber spacers, 


( Replace switch wafer B, Be 
“ sure to position the wafer on 
the Switch-Board as shown, 


Replace a fiber washer, lock- 
washer, andanutoneach screw, 
Tighten the hardware, 


A wafer to the foil, 


CONTINUE 


NOTE: The coils have been pretuned 
at the factory, Do not attempt to 
further adjust the coils until in- 
structed to do so, Solder the connec- 
tions of each coil as it is installed, 


A oil (#40-881), 


f) Coil (#40-879), 


NOTE: Do not remove the shorting spring 
when you install the transistor in the next 
step. » 


Install the 40673 ( #417-274 ) 
transistor in the following man- 
ner: Line up the locating tab of 
the transistor with the tab out- 
line on the Switch-Board, Then 
insert the transistor leads into 
their Switch-Board holes which 
are indicated by S, Gi, G2, and 
D, Position the transistor 1/4" 
above the Switch-Board, Solder 
each lead to the foil and cut off 
the excess lead lengths, 


LOCATING TAB 


SHORTING SPRING 


Connect a 2-1/4" wire from lug 

12 of switch wafer A (S-1) to 
hole 3 inthe Switch-Board (S-1), 
Cut off any excess lead length 
from hole 3, 


(Coil (#40-876), : 


(_ ) Check that all connections are 
soldered, 


PROCEED TO PICTORIAL 3-3, 


43° 


PICTORIAL 3-2 


Gag ueatHKiIT Page 25 
START CONTINUE 


( ) Place the Switch-Board foil side ee 
up, 


( ) Trimmer capacitor (8-60 pF). Refer to 
Page 21 and be sure the step is up as 


( ) Prepare the following lengths 


of wire: shown. 

—— SOLDER 
peas ee LUG TRIMMER 
2-1/ TO F CAPACITOR 
Qe 2-1/4" ies Ms 


Position each wire length exactly as 
shown to allow room for the trimmer 
capacitors to be installed later, 


onnect a 2-3/4" wire from 
hole G (S-1) to lug 9 of switch 
wafer B (S-1). 


Connect a 1-1/8" bare wire 
from hole F (S-1) to the top lug 
of the trimmer just installed 
(S-1); 


Prepare a 12 pF micacapacitor 
as shown, 


‘immer capacitor (8-60 pF), 


Connect a 1-1/8" bare wire 
from hole E (S-1) to the top lug 
of the trimmer just installed 
(S-1),-~ 


NOTE: Some locations may not have 
holes, as in the next step, Solder the 
lead directly to the indicated foil, 


Connect a 1-1/8'' bare wire 
from hole D (S-1) to the top lug 


Connect this capacitor from foil : 
R (S-1) to hole S (S-1), Position of the trimmer just installed 
as shown on Pictorial, (S-1). 


| Eonnect a 2-1/2" wirefrom hole 3 Ne : immer capacitor (8-60 pF). 


H (S-1) to lug 8 of switch wafer 
B {8-1). 


em hole € (S-1) to the top lug | 
of the trimmer just installed 
(S-1) : 


Connect a 2" wire from hole 
J (S-1) to lug 7 of switch wafer 
B (S-1), 


Connect a 1-1/8" bare wire 
from hole T (S-1) to lug 12 
of switch wafer B (S-1), t 


Connect a 1-1/8" bare wire 
from hole B (S-1) to the top lug 
of the trimmer just installed 


Connect a 100 Q (brown-black- 
brown) resistor from hole U 
(S-1) to hole V (S-1), Position 
the resistor 1/4'' above the 
Switch-Board sa it does not 
touch any other foils, | 


Trimmer_eapacitor (8-60 pF), 


(C) Lefinect a 1-1/8" bare wire 
' from hole A (S-1) to the top 
lug of the trimmef just installed 


(S-1). 


NOTE: Disregard the number of 
unused holes~on the Switch-Board, 


p Connect a 1-1/4'' wire from 
hole K (S-1) to lug 6 of switch 
wafer B (S-1), ; 


heck to see that all connections 
are soldered and cut off any 
excess lead lengths, 


(AV Set the completed Switch-Board 
é aside temporarily, 


PICTORIAL 3-3 Fl N ISH 


onnect a 2"" wire from hole 
L (S-1) to-’lug 5 of switch wafer 
“BS=1), - 


) Connect a2-1/4"' wire from hole 
~M-(S-1) to lug 4 of switch wafer 
B-(S-1), 


( 
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MIXER SWITCH-BOARD PARTS LIST 


Unpack package #4 and check each part against the 
following Parts List. The key numbers correspond to the 
numbers in the Parts Pictorial. 


KEY PART PARTS DESCRIPTION 


No. No. Per Kit PARTS PICTORIAL 


1° 1-12 ape 100 2 1/4 watt (brown-black 
brown) resistor 
Ke 5600 22 1/4 watt (green-blue-red) 
™ resistor 
1-45-12 ee 22 kQ. 1/4 watt (red-red- 
“ orange) resistor 
1-32-12 AS 100 kQ. 1/4 watt (brown-black- 
; yellow) resistor 
15 kQ. 1/2 watt (brown-green- 
orange) resistor 


a 
3 20-149 ““t— 150 pF mica capacitor 
—~f 
—— 
“ph 


1-26-12 


2.17211 


20-111 230 pF mica capacitor 
20-128 470 pF mica capacitor 
4 21-143 .05 uF ceramic capacitor 
21-95 “2.1 UF ceramic capacitor 
5 40-650 Tt Coll 
40-888 “p= Coil 


40-889 —t Coil 
6 63-546 “t-—- Single wafer bandswitch 
7 417-274 wl. 40673 transistor (Do not remove 
the shorting spring.) 
8 432-77 —~"G---—- Ladder of connectors 
(1 spare) 


Item From Pack #6 
85-279-12 1 Switch-Board 


NOTE: The prices shown on the separate ‘Heath Parts Price 
List” apply only on purchases from the Heath Company 
where shipment is to a U.S.A. destination. Add 10% 
(minimum 25 cents) to the price when ordering (Michigan 
residents add 4% sales tax) to cover insurance, postage, and 
handling. Outside the U.S.A., parts and service are available 
from your local Heathkit source and will reflect additional 
transportation, taxes, duties, and rates of exchange. 


Ya Vy Va O a2 2” 3” 4” 5” 6” 


Sa Sa eee 
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a 


STEP-BY-STEP ASSEMBLY 


( ) Refer to Pictorial 2-1 (fold-out 
from Page 18) and prepare five 
connectors as shown, 


( ) Locate the mixer Switch-Board (#85- * 
279-12) and prepare it as shown in 
Pictorial 2-2 (fold-out from Page 18). 


Position the mixer Switch-Board 
with the foil side down, as shown in 
Pictorial 4-1, Then, complete each 
step on Pictorials 4-1 through 4-3, 


i 


, CONTINUE 


(brown- 


: KF 100 2 1/4 watt (brown-black- 
Sates brown), 


ea UF ceramic, 


ey 600 &2 1/4 watt (green-blue-red). 


( A Connector, NOTE: Solder each 
| connector as it is installed, 


BEND OVER 
AND SOLDER 


22 kQ 1/4 watt (red-red-orange) 


(-- Remove 1" of insulation from 


my EDGE OF 


the hgekup wire, 
SWITCH-BOARD 


“Place the 1" length of insulation 
on one lead of a 100 kQ1/4 watt 
(brown-black-yellow) resistor. 
Install the resistor as shown, 


Connector, 


ie 3/4" bare wire, 


fe gem , be a @ 1/4 watt (brown-black- 
y ; ci a rown), 

mit a “ off any excess lead lengths, 

PROCEED TO PICTORIAL 4-2, 

| 


( ) Solder all connections and cut 
off any excess lead lengths, 


La Al LF ceramic, 


PICTORIAL 4-1 
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START 


NOTE: The coils have been pretuned 
at the factory, Do not attempt to 
further adjust the coils until instruc- 
ted to do,so, 


ONTINUE ~_* 


Prepare the following lengths 
of wire: 
2611/2" 


2-1/4" 


¥Co 1 (#40-889), are eee 
Connect the 2-1/2" wire from 
hole 3 (S-1) to lug 12 of the 


wafer (S-1), 


( ¥ Connect 2150 pF mica capacitor 
between pins 3 (S-1) and 4 (S-1). 
/ of the coil just installed, Posi- 
tion as shown, 


( )’Remove 5/8" of insulationfrom 
the hookup wire, 

Place the 5/8" length of insula- 

tion on one lead of a .05 uF 

ceramic capacitor, Connectthis 

lead to hole 2 in the Switch- 

Board (S-1), 


The single wafer bandswitch will 
be partially disassembled, mounted 
on the Switch-Board and re- 
assembled in the following steps, 


SWITCH 
WAFER AT 


5/32" FIBER 
SPACER 


SWITCH- 
BOARD 


‘ Connect the other lead of this 
capacitor to lug 10 of the wafer 
(NS), 


(A Connect a 1" length of bare 
* wire from hole 1 (S-1) to lug 
10 of the wafer (S-2), 


wee : He = oA remove the shorting spring 
& sinstall the transistor in the next 

LOCKWASHER—_. a @® 4 

‘NU Loree Mam TE aera (i -5 


transistor in the following man- 
ner: Line up the tab of the tran- 
sistor with the tab outline onthe 
Switch-Board, Then insert the 
transistor leads into their 
Switch-Board holes which are 
indicated by S, G1, G2, and D, 
Position the transistor 1/4" 
above the Switch-Board, Solder 
each lead to the foil and cut off 
the excess lead lengths, 

LOCATING TAB 


7 Remove all of the switch hard- 
ware up to but NOT INCLUDING 
tHe 5/32" fiber spacer, 


YAS Mount the wafer assembly on A\ ((( 
the lettered side of the Switch- 
Board, Be sure to insert the pins 
from the wafer into the proper 
holes in the Switch-Board, 
Then, hold the switch assembly 
in ,place and proceed with the 


following steps, 


( 4 Replace a fiber washer, lock- 
washer, andanutoneachscrew, 
Tighten the hardware, 


(_)’Solder the six switch wafer pins 
to the foil 
"Coil (#40-888) 


—$——_—————— 


Prepare a 15 kQ 1/2 watt 
(brown-green-orange) resistor 
and a 470 pF mica capacitor 
combination as shown, Then 
connect the combination be- 
tween pins 1 (S-1) and 4(S-1) of 
the coil just installed, Position | 
the combination down along the 
side of the coil as shown, 


vite, 


CUT OFF PIN 


“ SHORTING SPRING 


(/) Connect a 2-1/4" wire from hole 
q 4 (S-1) to lug 3 of the wafer (S-1), 


Locate the #40-650 coil and cut 
off the indicated pin, Then in- 
stall the coil as shown, 


“Check to see that all connections 
are soldered and cut off any 
excess lead lengths, 


PROCEED TO PICTORIAL 4-3, 


PICTORIAL 4-2 
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START 
~ 4 


( ) Place the board foil side up, 


( ) Solder a 1/2" length of bare 
Wire between the foil sections as 
shown, 


4 Solder the 2" wire from foil 
; section U (S-1) to foil section 
Vv (S-1), 


Cut both leads of a 230 pF 
mica capacitor to a length of 
3/8", Solder one lead to hole 
Z and the other lead directly 
to the indicated foil, 


PICTORIAL 4-3 


« 


CONTINUE 
ee 


Connect a 1" wire from pin 6 
(S-1) to pin 7 (S-1), 


1/2" bare wire, 


NOTE: Disregard the unused holes 
on the Switch-Board, 


( ) Check to see that all connections 
are soldered and cut off any ex- 
cess lead lengths, 


SSS ee 


( ) Set the completed Switch- Board 
aside temporarily, 


FINISH 
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KEY PART 
No. No. 


1 


1-1-12 


1-18-12 


fiadiad 


PARTS 
Per Kit 


14 


f 


A ty 


} 
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OSCILLATOR SWITCH-BOARD PARTS LIST 


Unpack package #5 and check each part against the 
following Parts List. The key numbers correspond to the 


numbers in the Parts Pictorial. 


DESCRIPTION 


100 22 1/4 watt (brown- 
black-brown) resistor 
470 kQ 1/4 watt (yellow- 
violet-yellow) resistor 
5600 2 1/2 watt (green- 
blue-red resistor 

2200 Q 1/2 watt (red- 
red-red) resistor 

12 pF mica capacitor 
100 pF mica capacitor 
230 pF mica capacitor 
470 pF mica capacitor 
1300 pF mica capacitor 
2700 pF mica capacitor 
.1 WF ceramic capacitor 
1.5-20 pF mica trimmer 
capacitor 

4-40 pF mica trimmer 
capacitor 

8-60 pF mica trimmer 
capacitor 


KEY PART PARTS DESCRIPTION 
No. No. Per Kit 


6 40-882 LF soil 


40-883 + Coil 

40-884 ~- Coil 

40-885 aA” Coil 

40-1003 a Coil 

40-887 ——> Coil 
7 63-571 —— 3-wafer bandswitch 
8 417-169 | == MPF105 transistor 
9 / 432-77 words Ladder of connectors 


Item From Pack #6 
85-279-13 “wh Switch-Board 


NOTE: The prices shown on the separate “Heath Parts Price 
List’’ apply only on ‘purchases from the Heath Company 
where shipment is to a U.S.A. destination. Add 10% 
(minimum 25 cents) to the price when ordering (Michigan 
residents add 4% sales tax) to cover insurance, postage, and 
handling. Outside the U.S.A., parts and service are available 
from your local Heathkit source and will reflect additional 
transportation, taxes, duties, and rates of exchange. 


PARTS PICTORIAL 
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STEP-BY-STEP ASSEMBLY 


START 


) Refer to Pictorial 2-1 (fold-out 
from Page 18) and prepare four 
connectors as shown, 


( 


( ) Locate the oscillator Switch-Board 
(#85-279-13) and prepare it as shown in 
Pictorial 2-2 (fold-out from Page 18). 


Position the oscillator Switch-Board 
with the lettered side up, as shown 
in Pictorial 5-1, Then, complete 
each step on Pictorials 5-1 through 
5-5, 


CONTINUE 


Connector, Solder each con- 
nector as it is installed, 


os" 


LOCKS 


Bend each transistor lead as shown. 
Then insert the leads into their Switch- 
Board holes indicated by D, S, and G. 
: Solder each lead to the foil. Cut off the 
a rn ey, excess lead lengths. 


BEND OVER- Saat rose] 
AND SOLDER F 


EDGE OF 
SWITCH-BOARD 


)YPrepare the following lengths of 
wire: 1-1/2" 
3-3/8" 


(wa 470 ko. 1/4 watt {yeliow- ee 


“Check to see that all connections 
are soldered and cut off any 
excess lead lengths, 


Solder all connections to the 
“foil and cut off any excess lead 
lengths, 


PICTORIAL 5-1 
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START 


The 3-wafer bandswitch will be 
partially disassembled, mounted on 
the Switch-Board, reassembled, and 
soldered in the following steps, 


SWITCH 
WAFER A 


COLOR DOT 


5/32" FIBER 
SPACER 


SWITCH}: 
BOARD 


1/4" FIBER 


COLOR DOT 
FIBER WASHER 


PRIN 


NUT, 


all of the switch hardware upto 
but NOT INCLUDING the 5/32" 
fiber spacer, 


Mount the remaining A and B 
wafer assembly on the lettered 
side of the Switch-Board, Be 
sure to insert the pins from 
wafer B into the proper holes 
in the Switch-Board, Then, hold 
the switch assembly in place and 
proceed with the following 
steps, 


( Wiebe switch wafer C, Be 


sure to position the wafer onthe 
Switch-Board as shown, Be sure 
the color dots on the wafer are 
lined up with each other, 


Replace a fiber washer, lock- 
washer, andanutoneach screw, 
Tighten the hardware, 


(_) Solder the seven pins from 


wafer B to the foil, ph 


wire: 
Be /4i 31 1-3/4" 
Dat fay? 2217/2 1.1/4" 
1-3/4" 


(A Remove switch wafer C and} COLOR 


SWITCH Lxe 
A srs 
WAFER 06) 


Prepare the following lengths of 


Geguraturit’ 


PICTORIAL 5-2 


CONTINUE nes 


(y 2fConnect a 2-3/4" wire from 
*" hole F in the Switch¢Board-} 
(S-1) to lug 9 of swith afer 

S-1). ata | 


eA“ ‘Connect the 2-1/4" wire from 
4 hole E in the Switch- Bone, 
(S-1) to lug 8 of switch) swa, 
A (S-1). 


¥ Connect 1-3/4" wire from hole 
D in the Switch-Board (S-1 

lug 7 of switch walpr AUIS ls 

G #® Connect a 100 pF mica capacy 

; itor from hole 3 in the Switch- 


Board (S-1) to lug 12 of switch 
wafer B eee me 


SWITCH WAFERAG © 
Ses ES, 


ign} 
SWITCH WAFER ce 


y Connect a 12 pF mica capacitor 
from hole 2 inthe Switeh-Board 
(S-1) to lug 12 of ayn wafer 
_B (S-2), 


WZ 


va ) Connect a 1" wire front hole 4 
in the Switch-Board (S-1)-tolug 
12 of switch wafer A (S- t), 


G3 Connect a 2-1/2'' wire from 
fF hole A in the Switch<Board 
(S-1) to lug 4 of switeh: wafer 
A(S-1), 


BF Comect a 1-3/4" wire from 
, hole B in the Switch-Board 
(S-1) to lug 5 of switch (wafer 
A (S-1). 


Connect a 1-1/4™wire from hole 
C in the Switch-Board {S-1) 
to lug 6 of switch wafer A(S-1), 


i 

f) Check to see that all connections 
sare soldered and cut off any 

excess lead lengths, 


PROCEED TO PICTORIAL 5-3 


1 


FOIL SIDE 
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NOTE: The coils have been pretuned 
at the factory, Do not attempt to ad- 
just the coils until instructed to do 
so, ; 


Cut both leads of a 2200 Q.1/2 watt 
(red-red-red) resistor to We”: Connect 
this resistor between lugs 3\(St1)\and Ay 
(S-1) of the coil just installed. \ VW 


SS/ 


( ) €oil (#40-1003), 


( ) BE both leads of a 5600 2 1/2 
watt (green-blue-red) resistor 
to 1/2", Connect this resistor 


between lugs 3 (S-1) atid 4 (8-1)! 
of the coil just installed/\ \ 
eh \ 


(_)-Coil (#40-885), 


(+ €oil (440-884), 


(J Coil (440-883), 


oil (#40-882), até 


PROCEED TO PICTORIAL 5-4, 


PICTORIAL 5-3 


Ragen [Sg xe arexrr) 


START 
A 


( ) Place the board foil side up. 


NOTE: Trimmer capacitors of several differ- 
ent values are installed in the following steps. 


Be sure to install the correct trimmers at each 
location. 


(4 Trimmer capacitor (1.5 — 20 pF). Refer 


to Page 21 for installation and be sure 


the step is up as shown. 


SOLDER LUG 
TO FOIL 
te 


TRIMMER 
CAPACITOR 


DO NOT 
SOLDER 
1/8" HERE 


( A; Connect a 1-1/8" length of bare 
wire from hole F <S-1)to the 
top lug of the trimmer just 
' installed (S-1), 


CONTINUE 


(.-) Trimmer capacitor (1.5520pF)34 


J 


(.& Trimmer capacitor (4-40. pF)) 


Connect a /1+1/8" length of bare 
Ky wire from hole E (S-1) to the top 
lug of trimmer E (S-1); ¥ 


Solder both ends of 4.3/4" bare 
wire directly to the\ indicated 
Switch-Board foils, x 


4 of Connect a) \374", length of bare 
~~ mire from lug 8.of switch wafer 
Ss ‘C (S-1) to*the. indicated Switch- 
. Board foil (S-1). 


( af Prepare a 2" length of wire, 

Connect the wire from hole R 
in the Switch-Board (S-1) ito 
lug 12 of switch wafer C (S1); 


Trimmer capacitor (4440 pF), 


(ef Trimmer capacitor. (4-40 pF), 


SWITCH 
WAFER C 


Fs Connect a 1- 1/8" length of bare 
wire from hole B (S-1) to the} 
top lug of the trimmer just{® 


installed (S-1), 


(y Install the 8-60 pra trimmer 
© capacitor, 


(4 ‘) Connect a 1-1/8"! length of bare 
y// wire from hole A(S-1) tothe top 
lug of the trimmer NS installed 


(S-1), 


( ) Check to see that all connections 
are soldered and cut off any 
excess lead lengths, 


PICTORIAL 5-4 


PROCEED TO PICTORIAL 5-5, 
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CONTINUE <>} 
START ye it one lead of the 1300 pF mica 


/ capacitor to a length of 1/4", 
Bend both leads as shown, 


Ld" es I ey 


aA, 
| eat both leads of a 100 pF mica 
f— capacitor to a length of 3/8", 
Connect one lead to lug 9 of 
switch wafer C (S-1), Position 
the capacitor as shown and 
press the other leadflat against 
the Switch- Board foil and solder 

it to the foil, 


Install the 1300 pF mica capac- 
itor by first inserting the long 
capacitor lead through the top 
lug of trimmer C and _ into 
Switch-Board hole C (S-1). 
Solder the lead to the trimmer 
lug, Then, connect the free 1/4" 
lead to lug 6 of switch wafer C 
(S-1), 


ut one lead of the 2700 pF mica 
capacitor to a length of 1/4", 
Bend both leads as shown, 


1a" es =A oe 
~~ 


Cut both leads of the 470 pF mica 
capacitor to.a length of 3/8". 
Connect one lead to lug 5 of 
Switch wafer C (S-1). Position 
Ahe\. capacitor as shown and 
“ press the other lead against the 
Switch-Board foil and solder it, 


gt both leads of the 230 pF 
mica capacitor to a length of 
3/8", Connect one lead_to lug 4 
of switch wafer C (S=1), Position 
the capacitor as shown and 


press the other lead against the 
Switch-Board foil and solder it, 


install the 2700 pF mica capac- 

itor by first inserting) the long 
capacitor lead through the’ top 
lug of trimmer D\ and\ into 
Switch-Board hole D _(S*1). 

Solder the lead to the trimmer 
-lug, Then, connect the free.1/4" 
lead to lug 7 of switch wafer C 
(S-1), 


NOTE: Disregard the unused holes 


on fhe Switch-Board, 


heck to see that all connections 


fare soldered, 


PICTORIAL 5-5 ( q) Set the completed Switch-Board 
: ' aside temporarily, 
Ya Vy Va O 4” 2" 3” 4” 5” 6” 
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CHASSIS 


PARTS LIST 


Unpack the remaining parts packages and check each part 
against the following Parts List. The key numbers 
correspond to the numbers in the Parts Pictorial (fold-out 
from Page 39). 


KEY PART PARTS DESCRIPTION KEY PART PARTS DESCRIPTION 


No. No. Per Kit No. No, Per Kit 
1/2 WATT RESISTORS-CONTROL SWITCHES-TRANSFORMER 
1 1-103 ie 33 Q (orange-orange- 
black) 14 60-48 —5— DPDT rocker switch 
1-1 a 47 Q (yellow-violet-black) 15 60-46 ee SPST rocker switch with 
1-2 TT. 68 Q (blue-gray-black) spring return 
1-3 100 2. (brown-black-brown) 16 54-226 bea Power transformer 
1-9 —t— 1000 Q (brown-black-red) 
1-20 —+— 10 kQ (brown-black-orange) 
2 14-7 —+ 50 kQand 5 kQ dual control 


with SPST switch 


pe rs GROMMETS-CLAMP 

¢ buco Wa ee 17 73-4 —&— 5/16” rubber grommet 

4 21-71 -2— 001 uF 1.4 kV ceramic 18 73-27 —2—__ 1/2" plastic grommet 
91-143 +— 05 pF ceramic 19 73-52 er ROWE Ta plastic grommet 

5 25-98 “t+ 50 UF electrolytic 20 207-58 _2— Battery clamp 

6 25-123 —+— = 2uF electrolytic 

7 25-157 —t+—— 500 uF electrolytic 

8 28-2 ~—t—— 1.0 pF phenolic (brown- 


black-white-silver) 
9 26-143 —t— 290-290-259 pF variable 


(tuning) 
1026-127, —__ 7-18.7 uF variable JACK-SOCKETS-PLUG 
(bandspread) 
21 4364 ~t—~ 3-terminal phone jack 
DIODE LAMPS 22 432-4 “T> AC power plug 
23 434-88 ae Xe Lamp socket 
11 57-65 “3S— = Silicon diode 24 432-32 > 2-terminal polarized 
12 412-17 —“— #53 lamp socket 
13 412-31 ——2—  #2114D lamp 25 432-29 “A 2-terminal polarized plug 
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| 32 


5 
f 


, 
« / 
Ray 
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KEY PART 
No. No. 


PARTS 
Per Kit 


DESCRIPTION 


CONNECTORS-TERMINAL STRIPS 


432-102 
431-2 
431-6 


26 
27 
28 


29 
30 
31 


431-16 
431-40 
431-62 


HARDWARE 


#4 Hardware 
250-156 
250-3 
250-52 
250-4 
252-2 
254-9 


33 


34 
35 
36 
37 


#6 Hardware 
38 250-138 
39 250-116 
40 250-56 

250-170 

250-432 

250-100 

250-89 

250-32 

250-162 

252-3 

252-22 

253-60 

254-1 

259-1 


50 
51 


#8 Hardware 


52 250-16 
53 250-43 
54 250-22 
55 250-137 
56 252-4 
57 3253-9 
58 254-2 
Control Hardware 
59 252-7 

60 253-10 
61 254-5 

62 259-10 


<8 5-pin Switch-Board connector 


a 


2-lug terminal strip 


—2——_ 2-4ug screw type terminal 


a a, 


a 
~s~ 


—_ 
NNN DO = 


30 
35 


- af o 


strip 

2-lug terminal strip 
4-lug terminal strip 
3-lug miniature terminal 
strip 


4-40 x 1/8” setscrew 
4-40 x 3/16” screw 
4-40 x 1/4" screw 
4-40 x 3/8” screw 
4-40 nut 

Small lockwasher 


6-32 x 3/16” screw 

6-32 x 1/4” black screw 
6-32 x 1/4” screw 

#6 x 1/4” sheet metal screw 
6-32 x 5/16” screw 

6-32 x 5/16” setscrew 

6-32 x 3/8” screw 

6-32 x 3/8” flat head screw 
6-32 x 1/2” screw 

6-32 nut 

#6 speednut 

#6 flat washer 

#6 lockwasher 

#6 solder lug 


8-32 x 3/16” setscrew 
8-32 x 1/4” setscrew 
8-32 x 7/16” setscrew 
8-32 x 3/8” screw 
8-32 nut 

#8 flat washer 

#8 lockwasher 


Control! nut 
Control flat washer 
Control lockwasher 
Control solder lug 


KEY PART 


No. 


No. s. 


Antenna Hardware 


63 
64 
65 
66 
672 


252-39 “~~ 


Bushings-Collar 


68 
69 
70 
71 


455-13 
455-9 

455-11 
455-15 


“= ei = = = s 


— —_> —_- -3 


Miscellaneous Hardware 


72 
73 
74 
75 
76 


os 


78 
79 
80 
81 
82 
83 
84 
85 


100-302 
204-9 

250-175 
250-305 


252-51 


253-11 
253-39 
255-2 
255-23 
258-1 
258-183 
261-34 
266-142 
432-66 


2 
& 
1 
4 


PARTS 
Per Kit 


a 


iT 


3 
4 


~ 


ae 
4 


1 


ae 


SHEET METAL PARTS 


86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 


90-11 78-1 
90-1179-1 
210-41 
100-805 
100-734 
203-1178-1 
204-889 
100-735 
100-736 
100-737 
204-892 
204-890 
204-891 
204-923 
206-409 
206-408 
206-410 
205-611 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
1 
1 
1 


- 
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DESCRIPTION 


Antenna nut 

Nylon shoulder washer 
Nylon flat washer 
Antenna bushing 
Antenna solder lug 


1/4” bandspread bushing 
3/8” tuning bushing 
Split bushing 
Bandswitch collar 


Tuning pulley 
Angle bracket 

2-56 x 3/8” screw 
6-32 x 9/16” stud 
2-56 nut 

E washer 

1/4” flat washer 
7/32" metal spacer 
6-32 x 15/32” tapped spacer 
Spring 

Spring clip 

Foot 

Switch detent 
Speaker connector 


Cabinet top 

Cabinet bottom 
Bezel 

Front panel 

Front subpanel 

Rear panel 

Main support bracket 
Right chassis end 
Left chassis end 
Bandspread dial drum 
Bandspread bracket 
Switch bracket 
Capacitor bracket 
Antenna bracket 
Switch-Board shield 
Speaker shield 
Receiver shield 
Bottom shield 


#6 x 1/4" \ 


SHEET METAL 
SCREW » 


4-40 NUT fe) G 


ra) 
e z QD 
SMALL LOCKWASHER 3 OC) 


2) 
MAIN x ~ 
SUPPORT BRACKET 4 


ANGLE 


BRACKET x 
4-40 x 1/4" 
SCREW 
\ 
iS AA 
Nae) 
es \ Y _ 8) _ Af) 
\ | —_—).- 
| : oo sae lc 
\\ - TERMINAL 
p ve SD) STRIP A 
FRONT SWITCH- \ : 
Bs) BOARD SHIELD 5 a 
Qi \ . 
J | “ap Ee 
- 3. - | | LOCKWASHER = 
v 
\ SMALL Pe) 
CENTER SWITCH- \ TAB) 
, BOARD SHIELD \LOCKWASHER. x ee. x 1/4" 
(®) ae SHEET METAL 
: SCREW 
7 | 
C -Xill [2] 
LEFT 
CHASSIS END 
\) ANGLE 
BRACKET |o 


4-40 x 1/4" 
SCREW 


RIGHT 
CHASSIS END 


9 


PICTORIAL 6-1 
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KEY PART PARTS DESCRIPTION KEY PART PARTS DESCRIPTION 
No. No. Per Kit No. No. . Per Kit 
CONNECTORS-TERMINAL STRIPS Antenna Hardware nae 


Antenna nut 
Nylon shoulder washer 


63 25239 / 
26 432-102 <8 5-pin Switch-Board connector 64 


_— —- — — -— 


27 431-2 ~~ 2-lug terminal strip 65 Nylon flat washer 
28 431-6 —2——_ 2-lug screw type terminal 66 Antenna bushing 
strip 67, . Antenna solder lug 
29 431-16 <tr 2-lug terminal strip ; 
30 431-40 —2— = 4lug terminal strip Bushings-Collar 
31 431-62 ~~ 3-lug miniature terminal 68 455-13 1 1/4” bandspread bushing 
strip 69 455-9 1 3/8” tuning bushing 
70 455-11 1 Split bushing 
HARDWARE 71 455-15 1 Bandswitch collar 
#4 Hardware 
| 32 250-156 1 4-40 x 1/8” setscrew 
33 250-3 2 4-40 x 3/16” screw Miscellaneous Hardware 
34 250-52 17 4-40 x 1/4” screw 72 100-302 2 Tuning pulley 
35 250-4 2 4-40 x 3/8” screw 73 204-9 3 Angle bracket 
36 252-2 7 4-40 nut 74 250-175 1 2-56 x 3/8” screw 
37 254-9 7 Small lockwasher ob par: . ee o: a 16” stud 
- ' -56 nu 
AT B31 Es Ne rashat 
#6 Hardware 78 253-39 <<" 1/4" flat washer 
38 250-138 3 6-32 x 3/16” screw 79 255-2 3 7/32” metal spacer 
39 250-116 4 6-32 x 1/4” black screw 80 255-23 4 6-32 x 15/32” tapped spacer 
40 250-56 30 6-32 x 1/4” screw 81 258-1 1" — Spring 
41 250-170 35 #6 x 1/4” sheet metal screw 82 258-183 ae Spring clip 
42 250-432 6 6-32 x 5/16” screw 83 261-34 4 Foot ‘ 
43 250-100 2 6-32 x 5/16” setscrew 84 266-142 1 Switch detent 
44 250-89 11 6-32 x 3/8” screw 85 432-66 Pg Speaker connector 
45 250-32 2 6-32 x 3/8” flat head screw 
46 250-162 3 6-32 x 1/2” screw : 
47 252-3 34 6-32 nut SHEET METAL PARTS 
4g 252-22 4 . #6 speednut 
49 253-60 6 #6 flat washer 86 90-1178-1 1 Cabinet top 
50 254-1 55 #6 lockwasher 87 90-1179-1 1 Cabinet bottom 
51 259-1 3 #6 solder lug 88 210-41 1 Bezel 
89 100-805 1 Front panel 
#8 Hardware 90 100-734 1 Front subpanel 
52 250-16 ME 8-32 x 3/16” setscrew 91 203-1178-1 1 Rear panel 
53 250-43 2 8-32 x 1/4” setscrew 92 204-889 1 Main support bracket 
54 250-22 2 8-32 x 7/16” setscrew 93 100-735 1 Right chassis end 
55 250-137 2 8-32 x 3/8” screw 94 100-736 1 Left chassis end 
56 252-4 2 8-32 nut 95 100-737 1 Bandspread dial drum 
57 253-9 2 #8 flat washer 96 204-892 1 Bandspread bracket 
58 254-2 2 #8 lockwasher 97 204-890 1 Switch bracket 
98 204-891 1 Capacitor bracket 
Control Hardware 99 204-923 1 Antenna bracket 
59 252-7 5 Control nut 100 206-409 3 Switch-Board shield 
60 253-10 4 Control flat washer 101 206-408 1 Speaker shield 
61 254-5 5 Control lockwasher 102 206-410 1 Receiver shield 
62 259-10 1 Control solder lug 103. 205-611 1 Bottom shield 
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<EY PART PARTS DESCRIPTION KEY PART PARTS DESCRIPTION 

No. No. Per Kit No. No. Per Kit 

“lISCELLANEOUS MECHANICAL PARTS Miscellaneous Electrical Parts (cont‘d.) 

407-135 1 Meter 

104 209-55 1 Speaker grille Seles. 1 Battery (NOTE: Do not remove 
211-35 1 Handle the tape from the battery 
349-3 1 Dial cord leads until instructed to 

05 451-61 1 36 tooth nylon gear do so.) 

06 451-62 1 48 tooth nylon gear GENERAL 

07 453-2 1 Bandspread shaft 

08 453-172 , Tuning shaft 115 75-93 2 Fiber spacer 

09 453-198 , Bandswitch shaft 390-252 1 Bandspread label - amateur 

10 454-12 1 Flywheel ee 

it = ‘ Capacitor pulley 390-253 1 Bandspread label - short-wave 
462-140 2 Large knob bands 
ponies 2 ae oe 390-1112 1 Warning label 

2 ——— : eas 391-34 1 Blue and white label 

13 463-32 1 Bandspread dial pointer 116 464-53 1 Plastic dial window 

'4 463-49 1 Main dial pointer 117 490-1 1 Alignment tool 

118 490- : 1 Allen wrench 
AISCELLANEOUS ELECTRICAL PARTS a ae 1 Heathkit logs and chart book 
597-260 1 Parts order form 

85-280 1 Large circuit board 
89-3 1 Line cord NOTE: The prices shown on the separate ‘‘Heath Parts Price 
134-187 1 Wire harness List” apply only on purchases from the Heath Company 
142-42 1 Antenna where shipment is to a U.S.A. destination. Add 10% 
344-15 1 Black stranded wire (minimum 25 cents) to the price when ordering (Michigan 
344-16 1 Red stranded wire residents add 4% sales tax) to cover insurance, postage, and 
345-1 1 Braid handling. Outside the U.S.A., parts and service are available 
401-135 1 Speaker from your local Heathkit source and will reflect additional 


transportation, taxes, duties, and rates of exchange. 
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STEP-BY-STEP ASSEMBLY 


CHASSIS SUBASSEMBLY 


Refer to Pictorial 6-1 for the following steps. 


NOTE: Keep the plates of the variable capacitor fully 
meshed (closed) at all times to prevent their being damaged. 


(_ ) Refer to Detail 6-1A for the following steps. Cut off 
the three indicated lugs of the variable tuning 


capacitor (426-143) as shown. 


Detail 6-1A 


Refer to Detail 6-1B for the following steps. 


( Install 5/16” rubber grommets into holes AA and AB A 


4 of the’left chassis end. 


(_)/Push a 7/32” metal spacer into each rubber grommet 
just installed. 


(_) Mount the variable tuning capacitor to the left chassis 
end. Use a 6-32 x 1/2” screw and two #6 flat washers 
at hole AA, and a 6-32 x 1/2” screw and two #6 flat 
washers at hole AB. Be sure to position the hardware 
andthe variable tuning capacitor as shown. 


( A Install a 5/16’’ rubber grommet into hole AC in the 
f capacitor bracket as shown. 


( Push a 7/32’ metal spacer into the rubber grommet 
just installed. 


VARIABLE 
TUNING 
CAPACITOR 


5/16"" RUBBER 
GROMMET 
7/32" SPACER 


# 6 
FLAT WASHER 


O=312 alii” 
SCREW 


O=3.2.x 12" 
SCREW 


CHASSIS END 
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P 
ra 

( )’ Mount the capacitor bracket to the variable tuning 

capacitor with a 6-32 x 1/2” screw, a #6 solder lug, 

and two #6 flat washers at hole AC. Be sure to position 


the capacitor bracket and #6 solder lug as shown. 


Refer to Pictorial 6-1 for the following steps. 


NOTE: When hardware is called for in a step, only the screw 
size will be given. For instance, if 4-40 x 1/4’ hardware is 
called for, it means that a 4-40 x 1/4” screw, one or more 
small lockwashers, and a 4-40 nut should be used. The 
Pictorial or a Detail associated with the step will show the 
proper number and location of lockwashers. 


pee an angle bracket at AD on the rear 
Switch-Board shield with 4-40 x 1/4” hardware. Be 


sure to position the angle bracket as shown. 


HEATHEIT’ 


#(_) Mount the rear Switch-Board shield to the left chassis 
end with two #6 x 1/4” sheet metal screws and a 4-lug 
terminal strip at AE. Be sure to position the terminal 
strip as shown. 


( Mount the center Switch-Board shield to the left 
chassis end with #6 x 1/4” sheet metal screws and a 
2-lug terminal strip at AF. Be sure to position the 
terminal strip as shown. 


( ount the front Switch-Board shield to the left chassis 
end with two #6 x 1/4” sheet metal screws. 


4°F Mount the right chassis end to the front, center, and 
rear Switch-Board shields with two #6 x 1/4” sheet 
metal screws in each shield. 


—(—}—totate the main support bracket and position-it_as 
shown in the Pictorial. 


Mount an angle bracket at AG on the main support 
bracket with a 4-40 x 1/4” screw, a small lockwasher, 
and a 4-40 nut. Be sure to position the angle bracket as 
shown. 


“tC Mount the remaining angle bracket at AH on the main 
support bracket in the same manner. 


_) Mount the main support bracket to the previously 
repared chassis subassembly with four #6 x 1/4”. 
sheet metal screws. 


Refer to Pictorial 6-2 (fold-out from Page 40) for the 
following steps. i 


( Locate the large circuit board (#85-280) and position, 
it foil side up. 


ount four 6-32 x 15/32” tapped spacers with 6-32 x 


POWER 
TRANSFORMER 


Detail 6-2A 


Position the large circuit board on the chassis- 
subassembly by sliding the edge of the circuit board 
between the left chassis end and the capacitor bracket 
as shown in the Pictorial. Then line up the eight 
mounting holes with the corresponding holes in the 
chassis subassembly. 


2 


ae the large circuit board to the capacitor bracket 


with 6-32 x 3/8” hardware at holes BA and BB. 


ae 
(Cocate the power transformer (#54-226) and prepare 
its leads as shown in Detail 6-2A. 


at 
a 
ount the power transformer to the large circuit board 


and chassis subassembly at holes BC and BD with 6-32 
x 3/8” hardware. Position the yellow leads as shown. 


( 
~<" 1/4" screws and #6 lockwashers on the large circuit __ )—tAstall a 3-lug miniature terminal strip at BE with 6-32 


board as shown. Be sure to mount the spacers in the 
correct holes. 


NOTE: The large circuit board will be mounted to the 
chassis subassembly in the following steps. Do not tighten 
any of the mounting hardware until a screw, lockwasher, 
and nut is located at each of the eight mounting holes. 


x 3/8” hardware. 


(_) Finish mounting the large circuit board to the chassis 
subassembly with 6-32 x 3/8’’ hardware in the 
remaining three mounting holes. Now tighten the 
mounting hardware in all eight mounting holes. 
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TRANSFORMER 


6-32 x 3/8" 


6-32 x 3/8" 
SCREW 


BREN 
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STEP-BY-STEP ASSEMBLY 


#6 x 1/4" CHASSIS SUBASSEMBLY 
SHEET METAL Y 
SCREW 
Refer to Pictorial 6-1 for the following steps. 
ae ae 
. 2) 2 ra} NOTE: Keep the plates of the variable capacitor fully 
Sian CG (Si meshed (closed) at all times to prevent their being damaged. 
SMALL LOCKWASHER &X = 


(_) Refer to Detail 6-1A for the following steps. Cut off 
the three indicated lugs of the variable tuning 
capacitor (#26-143) as shown. 


MAIN X 
Pp 
° SUPPORT B \ 


RACKET 
AG _ al 


ANGLE 
BRACKET \ 


4-40 x 1/4" 
SCREW 


AA 


ae) 


-——~2-LUG 
TERMINAL 


CUT 
OFF 
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Ne | \ LOCKWASHER W& 
aN P)) Refer to Detail 6-1B for the following steps. 
\ : 
[@) 


4 x 1/4" a 


ad SHEET METAL (instal 5/16” rubber grommets into holes AA and AB 
SCREW A : 
of the’left chassis end. 


LEFT 
CHASSIS END 
ANGLE 


BRACKET |o 


4-40 NUT 
@& 
zy |r aa SMALL 
ae ae \ LOCKWASHER 


\ 
\ 
\ 
\ 
\ 
\ 


REAR SWITCH: } ‘ 
BOARD SHIELD \ 


(_ )/Push a 7/32” metal spacer into each rubber grommet 
"just installed. 


(_) Mount the variable tuning capacitor to the left chassis 
end. Use a 6-32 x 1/2” screw and two #6 flat washers 

: at hole AA, and a 6-32 x 1/2” screw and two #6 flat 
washers-at hole AB. Be sure to position the hardware 
andthe variable tuning capacitor as shown. 


(A Install a 5/16” rubber grommet into hole AC in the 
/ capacitor bracket as shown. 


( )/Push a 7/32” metal spacer into the rubber grommet 
; just installed. 


4-40 x 1/4" 
SCREW 


#6 x 1/4" 
SHEET METAL 
SCREW 
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capacitor with a 6-32 x 1/2” screw, a #6 solder lug, 
and two #6 flat washers at hole AC. Be sure to position 
the capacitor bracket and #6 solder lug as shown. 


a 
J ea the capacitor bracket to the variable tuning 


Refer to Pictorial 6-1 for the following steps. 


NOTE: When hardware is called for in a step, only the screw 
size will be given. For instance, if 4-40 x 1/4’ hardware is 
called for, it means that a 4-40 x 1/4” screw, one or more 
small lockwashers, and a 4-40 nut should be used. The 
Pictorial or a Detail associated with the step will show the 
proper number and location of lockwashers. 


ge an angle bracket at AD on the rear 
~—_Switch-Board shield with 4-40 x 1/4” hardware. Be 


sure to position the angle bracket as shown. 


— Se | HEATHEIT: 


f\ ) Mount the rear Switch-Board shield to the left chassis 
end with two #6 x 1/4” sheet metal screws and a 4-lug 


terminal strip at AE. Be sure to position the terminal 
stryp as shown. 


( YMount the center Switch-Board shield to the left 
chassis end with #6 x 1/4” sheet metal screws and a 
2-lug terminal strip at AF. Be sure to position the 
terminal strip as shown. 


( Moun the front Switch-Board shield to the left chassis 


end with two #6 x 1/4” sheet metal screws. 


4°J Mount the right ‘chassis end to the front, center, and 
rear Switch-Board shields with two #6 x 1/4” sheet 
metal screws in each shield. 


—(—}—totate the main support bracket and position—it_as 
shown in the Pictorial. 


Mount an angle bracket at AG on the main support 
bracket with a 4-40 x 1/4" screw, a small lockwasher, 
and a 4-40 nut. Be sure to position the angle bracket as 
shown. 


Mount the remaining angle bracket at AH on the main 
support bracket in the same manner. 


—) Mount the main support bracket to the previously 
repared chassis subassembly with four #6 x 1/4” 
sheet metal screws. 


Refer to Pictorial 6-2 (fold-out from Page 40) for the 
following steps. 


(WLocate the large circuit board (#85-280) and position.” 


it foil side up. 


ou four 6-32 x 15/32” tapped spacers with 6-32 x 

1/4”’ screws and #6 lockwashers on the large circuit 
board as shown. Be sure to mount the spacers in the 
correct holes. 


NOTE: The large circuit board will be mounted to the 
chassis subassembly in the following steps. Do not tighten 
any of the mounting hardware until a screw, lockwasher, 
and nut is located at each of the eight mounting holes. 
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Position the large circuit board on the chassis- 
ubassembly by sliding the edge of the circuit board 
between the left chassis end and the capacitor bracket 
as shown in the Pictorial. Then line up the eight 
mounting holes with the corresponding holes in the 
chassis subassembly. 


) Mount the large circuit board to the Capacitor bracket 
with 6-32 x 3/8" hardware at holes BA and BB. 


a 


(Coeate the power transformer (#54-226) and prepare 


its leads as shown in Detail 6-2A. 


— 


al 


( _yMount the power transformer to the large circuit board 
and chassis subassembly at holes BC and BD with 6-32 
x 3/8” hardware. Position the yellow leads as shown. 


{—)~tfistall a 3-lug miniature terminal strip at BE with 6-32 
x 3/8” hardware. 


(_) Finish mounting the large circuit board to the chassis 
subassembly with 6-32 x 3/8" hardware in the 
remaining three mounting holes. Now tighten the 
mounting hardware in all eight mounting holes. 
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SWITCH-BOARD INSTALLATION 
Refer to Detail 6-3A for the following steps. 


NOTE: The switch wafers on each Switch-Board will be 
positioned in the following steps. Do not move any of the 
rotors once they have been positioned. 

( ) Locate the bandswitch shaft and the oscillator 
Switch-Board (#85-279-13). 


Refer to the Detail and insert the bandswitch shaft 
through each of the three switch wafers on the 
Switch-Board. Then rotate the shaft so the rotor 
contact of each switch wafer is positioned exactly as 
shown. Remove the shaft without moving the rotor 


_ 
~— 


and carefully set this Switch-Board aside until it is _ 


called for. 


bandswitch shaft to position the rotor contact of the 
switch wafer exactly as before. Then remove the shaft 
without moving the rotor. Set the Switch-Board aside 
until it is called for. 


(_) Locate the RF Switch-Board (#85-279-2). Use the 
bandswitch shaft to position the rotor contact of each 
switch wafer exactly as before. Then remove the shaft 
without moving any rotors. Set the Switch-Board aside 
until it is called for. 


( ) Locate the antenna Switch-Board (#85-279-1). Use the 
bandswitch shaft to position the rotor contact of each 
switch wafer exactly as before. Then remove the shaft 
without moving any rotors. Set the Switch-Board aside 
until it is called for. 


Refer to Pictorial 6-3 (fold-out from Page 47) for the 
following steps. 


+) Position the chassis subassembly as shown in the 
Pictorial. 


Locate the mixer Switch-Board (#85-279-12). Use the <= 


Gg HeATHEKIT’ 


NOTE: Refer to the inset drawing on the Pictorial when 
instructed to remove a numbered pin from one of the 5-pin 


Switch-Board plugs. 
Remove pin number 2, pin number 3, and pin number 


4 from a Switch-Board plug. Then position the plug 
into’the two holes at CA in the large circuit board. 


Remove pin number 1, pin number 2, and pin number 
4 from Switch-Board plug CB. Then position the plug 
into.the two holes at CB in the large circuit board. 

( ¥ Locaté the oscillator Switch-Board (#85-279-13). 

( ) Jisert the Switch-Board into its correct mounting 

_/ guides and make sure the connectors are aligned with 
the pins on each plug. Then push the Switch-Board 
down so the pins go into their respective connectors. 


(_) Remove pin number 2 and pin number 4 from 
Switch-Board plug CC. Then position the plug into the 
three-holes at CC in the large circuit board. 


( emove pin number 1, pin number 2, and pin number 
4 from Switch-Board plug CD. Then position the plug 
into the two holes at CD in the large circuit board. 

ee ° « 

( ) -Loeate the mixer Switch-Board (#85-279-12). 

(_) Insert—the Switch-Board into its correct mounting 

guidés and make sure the connectors are aligned with 

—the-pins on each plug. Then push the Switch-Board 

down so the pins go into their respective connectors. 


NOTE: If the coil pins of the mixer Switch-Board (just 
installed) touch the Switch-Board shield, bend the shield 
away from the coil pins. 


(_ Remove pin number 2 and pin number 4 from plug CE. 
“Then position the plug into the three holes of CE in the 
large circuit board. 


( Remove pin number 2 and pin number 4 from 
Switch-Board plug CF. Then position the plug into the 
three holes at CF in the large circuit board. 


Le ‘Locate the RF Switch-Board (#85-279-2). 


( ) _lnsert the Switch-Board into its correct mounting 

“ guides and make sure the connectors are aligned with 

the pins’ on each plug. Then push the Switch-Board 
coe so the pins go into their respective connectors. 


(_ ) ARemove pin number 2, pin number 3, and pin number 
4 from Switch-Board plug CG. Then position the plug 
into the two outside holes at CG in the large circuit 


board. 


Ge He ATHEHIT: 


4 from Switch-Board plug CH. Then position the plug 
into,the two holes at CH in the large circuit board. 


( )/Locate the antenna Switch-Board (#85-279-1). 


OTE: When installing the Switch-Board in the next steps, 
‘ it will be necessary to bow the Switch-Board slightly so the 
switch wafer will clear the angle bracket mounted on the 


Switch-Board shield. Bow the board carefully so it will not 
crack, Also check the clearance between the coil pins and ~ 


the shield. Bend the shield away from the coil pins if 
necessary. 


RF 
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H-conno IA SY 
Gf mY a — iy 


2 [swift so) 
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Rémove pin number 1, pin number 2, and pin number A) Insert the Switch-Board into its correct mounting 


guides and make sure the connectors are aligned with 
the pins on each plug. Then push the Switch-Board 
down so the pins go into their respective connectors. 


wo” 


, Refer to Detail 6-3B and insert the bandswitch shaft 


through each switch wafer of the four Switch-Boards. 
Be very careful not to damage any of the switches. It 
may be necessary to wiggle or slightly rotate the 
bandswitch shaft. 


FLAT 


Uh 
BANDSWITCH 
SHAFT 
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500 uF 
ELECTROLYTIC 


Detail 6-3C 


A sg th 
(¥ Check to see that all four Switch-Boards are Bushell) Sole the plug pins at CE and CF on the large circuit 
all-the-way in. board. 


ae aca the chassis subassembly as shown in Detail 
6-3C. The Switch-Board plugs will be soldered to the () Solder the plug pins at CG and CH on the large circuit 
gis 


large circuit board in the following steps. board. 


( Solder the plug pins at CA and CB on the large circuit 


board, ( ),Mefer to Detail 6-3C and connect the positive (+) lead 
of a 2 uF electrolytic capacitor to lug 1 (NS) and the 


(_) Solderthe plug pins at CC and CD on the large circuit other lead to lug 2 (S-1) of 3-lug minature strip BE. 


pe) sais Position the capacitor as shown. 
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‘ot nnect a 10 kQ (brown-black-orange) resistor from Nae lead to the free lead of the 1000 {2 resistor 
A” \ug 1 of terminal strip BE (S-2) to the foil at the center nding from hole 10 (S-1). 

pin of plug CE (S-1). Position the resistor 1/4’’ above 

the circuit board. NOTE: There are several holes marked S on the receiver 
circuit board. Be sure to use the correct hole, as directed in 
efully remove the bandswitch shaft from the four the steps, when hole S is called out. 


switchboards. 
ay peciosd to hole S near hole 7 (S-1). 


(ear a 1 Olea Di phenolic capacitor 
(brown-black-white-silver) and cut each lead to 1/4”, 


Z 


Locate the gray shielded cable coming from BO #1. This 


(2) Ge one lead of this capacitor to the indicated hole _— cable has a red lead, black lead, and a white lead. Connect 
marked CAL in the large circuit board (S-1) as shown __ these cable wires as follows: 
in Detail 6-3C. 


lack lead to hole 18 (S-1). 
(_) Connect the other lead to the hole in the foil near the “ 


__ plug pin at_CH (S-1) of the large circuit board as shown good ed ised to hole 13 (S-1). 
in Detail 6-3C. / 

~ PP White lead to hole 6 (S-1). 

( ) Locate theS00 uF tubular electrolytic capacitor and ~ } 

Sr aan 3/474 / 


“b4.Connect either white wire coming from BO #1 to hole 
(eG red stranded wire and remove a 1/2” length 7 (S-1). 
of insulation. i 


(_) Place the “fength of insulation over the positive (+) 
ot the 500 uF tubular electrolytic capacitor. 

altel an (+) lead of the capacitor to the -1). 
indicated at 6 in the large circuit board (S-1). 


( Connect the violet wire coming from BO #2 to hole 15 
(_) Solder the opposite lead of the capacitor to the foil of (S-1). 


the large circuit board (S-1) as shown in the Detail. 
aes the black wire coming from BO #2 to hole 17 
(S-1 


onnect the other white wire coming from BO #1 to 


€ chassis subassembly aside temporarily. Ne 


Locate the black shielded cable coming from BO #3, 
that is marked with red. Then cut off the outer bare 
Refer to Pictorial 6-4 (fold-out from Page 47) for the wire. 

following steps. 


WIRE HARNESS INSTALLATION 


be ( ) nect the inner lead to hole 19 (S-1). 
(_) Locate the wire harness and the receiver circuit boar 
and position the wires and cables from the breakouts —_|_gcate the other two black shielded cables coming from BO 
(BO #1, BO #2, etc.) as shown in the Pictorial. The #43 Connect these cables as follows: 
wire harness will be connected to the receiver circuit 
board in the following steps. 


sai 169) Connect the inner lead from one cable to hole 5 (S-1). 
Locate the black shielded cable coming from BO #1. This 

cable has a red lead, black lead, and a bare lead. Connect the | ( ) Connect the inner lead from the other cable to hole 23 
wires of this cable to circuit board holes as directed in the _ ae 


next three steps. 
<—)_Twist-together the outer bare leads from both cables 


lebenBlack lead to hole 9 (S-1). “grid connect to hole S (near hole 23) (S-2). 
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Connect the wires coming out of BO #4 as follows: 


reen wire to hole 21 (S-1). 


J 
( Blue wire to hole 20 (S-1). 
( Violet wire to hole 3 (S-1). 
YY re 
(Gray wire to hole 4 (S-1). 
_4F Red wire to hole 2 (S-1). 


Locate the black shielded cable coming out of BO #5 that is 
marked with green. Connect this cable as follows: 


“Inner lead to hole 1 (S-1). 


YT Outer bare lead to hole S, alongside of hole 1 (S-1). 


The wire harness will be connected to the large circuit board 
in the following steps. 


—.)Psition the receiver circuit board and the wire harness 
over the large circuit board as shown in Pictorial 6-4. 


Locate the black shielded cable coming from BO #1 that is 
marked with red. Connect this cable to the large circuit 
board as directed in the next two steps. 


<—.|_).-Infier lead to the hole marked CAL (S-1). 


NOTE: At some locations, there will be no hole in the 
circuit board. In these cases, as in the next step, solder the 
lead or wire directly to the foil. 


—{-}~ Outer bare lead soldered to the foil as shown in the 
Pictorial (S-1). 


Connect the wire coming out of BO #2 to the large circuit 
board as follows: 


_{-)-Gréen wire to hole AGC (S-1). 
—t—)—Yellow wire to hole 1 (S-1). 
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Locate the black shielded cable coming from BO #3 that is 
marked with green. Connect this cable to the large circuit” 
board as directed in the next two steps. 


_() Janet Tead to hole 4 (S-1). 


Toute & bare lead soldered to the foil as shown in the 
Pictorial (S-1). 


— 
— 


Conn’ the blue wire coming from BO #3 to hole 3 (S-1). 


(_) Prepare a 1-3/4” length and a 5-1/4” length of white 
hookup wire. 


/\Connect one end of the 1-3/4’’ hookup wire to hole 11 
ifthe receiver circuit board (S-1). The other end will 
be'connected later. 


~~ 
(Connect one end of the 5-1/4”’ hookup wire to hole 12 
in the receiver circuit board (S-1). The other end will 


~~ 
‘be connected later. 


RECEIVER CIRCUIT BOARD INSTALLATION 


Refer to Pictorial 6-5 for the following steps. 


ner 
(_) Mount the receiver circuit board shield to the four 6-32 


x 15/32" tapped metal spacers on the large circuit ~ 
board, with four 6-32 x 9/16” studs. 


othe Pictorial and position the receiver circuit 
board over the shield mounted in the previous step. 
Check carefully to see that no wire ends touch the 
shield. If they do touch, cut them off at this time. 


receiver circuit board to the 6-32 x 9/16” 
studs with four 6-32 x 1/4” screws. 


(_) Prepare a 5” length of white hookup wire. 


SS ecknect this wire between pin 2 of the 300 wH 


inductor closest to T402 on the receiver circuit board 
(S-1) and hole 6 in the large circuit board (S-1). Scrape 
off the coating from the pin of the inductor to obtain a 
clean soldering surface. 


L 
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Connect the wires coming out of BO #4 as follows: 


( ) Green wire to hole 21 (S-1). 


( )“Blue wire to hole 20 (S-1). 
of 
Ly Violet wire to hole 3 (S-1). 
(Gray wire to hole 4 (S-1). 
_LeP Red wire to hole 2 (S-1). 


Locate the black shielded cable coming out of BO #5 that is 
marked with green. Connect this cable as follows: 


(-)“ Inner lead to hole 1 (S-1). 


ad Outer bare lead to hole S, alongside of hole 1 (S-1). 


The wire harness will be connected to the large circuit board 
in the following steps. 


.)PSsition the receiver circuit board and the wire harness 
over the large circuit board as shown in Pictorial 6-4. 


Locate the black shielded cable coming from BO #1 that is 
marked with red. Connect this cable to the large circuit 
board as directed in the next two steps. 


<—{_.).-rifier lead to the hole marked CAL (S-1). 


NOTE: At some locations, there will be no hole in the 
circuit board. In these cases, as in the next step, solder the 
lead or wire directly to the foil. 


a 


mat “Outer bare lead soldered to the foil as shown in the 
Pictorial (S-1). 


Connect the wire coming out of BO #2 to the large circuit - 


board as follows: 
_{-1_-Gréen wire to hole AGC (S-1). 


—t—+—Yellow wire to hole 1 (S-1). 
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Locate the black shielded cable coming from BO #3 that is 
marked with green. Connect this cable to the large circuit © 
board as directed in the next two steps. 


__(_) Jpner Tead to hole 4 (S-1). 


Tue bare lead soldered to the foil as shown in the 
Pictorial (S-1). 


Connést the blue wire coming from BO #3 to hole 3 (S-1). 
(_) Prepare a 1-3/4" length and a 5-1/4” length of white 
hookup wire. 


/\Connect one end of the 1-3/4” hookup wire to hole 11 

iQ. the receiver circuit board (S-1). The other end will 
be'connected later. 

WN ‘Connect one end of the 5-1/4” hookup wire to hole 12 
~ Nin the receiver circuit board (S-1). The other end will 

‘be connected later. 


RECEIVER CIRCUIT BOARD INSTALLATION 


Refer to Pictorial 6-5 for the following steps. 


err 
(_) Mount the receiver circuit board shield to the four 6-32 


x 15/32'’ tapped metal spacers on the large circuit © 
board, with four 6-32 x 9/16” studs. 


e Pictorial and position the receiver circuit 
board over the shield mounted in the previous step. 
Check carefully to see that no wire ends touch the 
shield. If they do touch, cut them off at this time. 


receiver circuit board to the 6-32 x 9/16” 
studs with four 6-32 x 1/4” screws. 


(_) Prepare a 5” length of white hookup wire. 


nect this wire between pin 2 of the 300 wH 
inductor closest to T402 on the receiver circuit board 
(S-1) and hole 6 in the large circuit board (S-1). Scrape 
off the coating from the pin of the inductor to obtain a 
clean soldering surface. 
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CHASSIS WIRING 


Refer to Pictorial 6-6 (fold-out from this page) for the 
following steps. 


(_) Prepare the following lengths of white hookup wire: 


1-3/4” 5-1/4” 
2.1/2" ea 
4" 2-1/4" 


NOTE: The wire installed in the next step must be kept as 

short as possible. Shorten it if necessary. 
FE 

ate the 1-3/4” wire through the small hole in the tuning 

capacitor bracket as shown in the Pictorial. Connect one 
end of the wire to lug 1 of the variable tuning capacitor 
(NS), and the other end of the wire to hole C in the large 
circuit board (S-1). 


Y Wt Pass the 2-1/2” wire through the remaining small hole 

# in the capacitor bracket as shown in the Pictorial. 
Connect the wire from lug 2 of the variable tuning 
capacitor (S-1) to hole B in the large circuit board 
(S-1). 


ra 

Yy i “Connect a 4” white wire from lug 3 of the variable 
tuning capacitor (NS) to hole A in the large circuit 
board (S-1). 


yw 
& 


(A Connect a A100 pf mica capacitor from lug 3 of the 
‘i variable~tuning capacitor (S-2) to lug 2 of 2-lug 
terminal strip AF (NS). 


i A, “Ponnect one end of a 5-1/4” white wire to lug 2 of the 
ik terminal strip at AF (S-2). The other end of this wire 
will be connected later. 
y Locate the braid and cut off a 2-1/4” length and a 
Yo 1-1/4” length. 
/ 
AF Solder one end of the 2-1/4” braid to lug 1 of the 
terminal strip at AF. 


NOTE: To avoid shorting out the tuning plates, do not push 
the braid through the hole in the variable tuning capacitor in 
the next step. 


Press the free end of the braid coming from terminal 
strip AF flat against the variable tuning capacitor 
exactly as shown in the Pictorial. Apply only enough 


Gag ur eatTHKIT 


solder to the braid for a good connection. After the” 
solder connection cools, proceed with the next step. 
NOTE: The center of the braid between the terminal 
strip lug and the tuning capacitor should be flexible after 
yt aa is installed. 


Rotate the variable tuning capacitor shaft until the 
capacitor plates fully open and then fully close. While 
rotating the shaft, watch the capacitor plates to make 
sure they do not touch the braid. 

A MO 


eo ' 
Le Y Solder one end of the 1-1/4” braid to the #6 solder lug at 


a BE on the capacitor (S-1). Solder the other end of the 


braid to the large circuit board foil at BF as shown in the 
Pictorial. NOTE: The center of the braid between the 
solder lug and the circuit board foil should be flexible 
after the braid is installed. 


Refer to the inset drawing on Pictorial 6-6 for the following 
steps. 


et 


( ) Connect one lead of the capacitor to lug 1 of terminal 
strip AE (NS). Connect the other lead to lug 2 of 
terminatstrip AE (NS). 

( ) Cut each lead of another .001 uF 1.4 kV ceramic 

"capacitor to 1/2”. 


Cat each lead of a .001 uF 1.4 kV ceramic capacitor to 
V2 


o” ye Connect one lead of the capacitor to lug 2 of terminal 
_ strip AE (S-2). Connect the other lead to lug 3 of 
terminal strip AE (NS). 


asf 


a ff S 
(gy Connect one end of a 1-1/2” white wire to lug 1 of 
terminal strip AE (NS). The other end will be 
connécted later. 


ofa one end of a 2-1/4” white wire to lug 3 of 
terminal strip AE (NS). The other end will be 
connected later. 


- 


ALTERNATE LINE VOLTAGE WIRING 


Two sets of line voltage wiring instructions are given below, 
one for 120 VAC line voltage and the other for 240 VAC 
line voltage. In the U.S.A., 120 VAC is most often used, 
while in many other countries 240 VAC is more common. 
USE ONLY THE INSTRUCTIONS THAT AGREE WITH 
THE LINE VOLTAGE IN YOUR AREA. 
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REAR PANEL PARTS MOUNTING AND 
WIRING 


20 VAC Wiring 


Refer to Pictorial 6-7 (fold-out from Page 48) for the 


‘efer to Pictorial 6-6 for the following steps. 
following steps. 


Connect the red-black and yellow-black power 
transformer leads to lug 1 of terminal strip AE (S-4). 


)Aonnect the_black_and.green-black 
leads to lug < 3 of sesh strip me ee SESn torn ( )/ Position the rear panel on a soft cloth as shown. The 
= ) soft cloth will prevent the panel from being marred or 


scratched in the following steps. 


(A Locate the rear panel and position it as shown in the 
inset drawing on the Pictorial. 


Refer to the inset drawing and scrape all of the paint 
off the inside of the rear panel in the two indicated 
areas. The bare metal provides a better heat transfer 
Gnd connection than a painted surface. 


40 VAC Wiring 


efer to Detail 6-6A for the following steps. 


) Connect the black power transformer lead to lug 1 of 
terminal strip AE (S-3). 


Refer to Detail 6-7A and mount a 2-lug screw-type 
terminal strip at DB. Use 6-32 x 1/4’’ hardware. 


) Connect the red-black power transformer lead to lug 3 
of terminal strip AE (S-3). 


) Connect the yellow-black and green-black power 
transformer leads to lug 4 of terminal strip AE (S-2). 
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CHASSIS WIRING 


Refer to Pictorial 6-6 (fold-out from this page) for the 
following steps. 


(_) Prepare the following lengths of white hookup wire: 


Gq 1-3/4" 5-1/4” 
eV pal 1-1/2” 
4" 2-1/4" 


NOTE: The wire installed in the next step must be kept as 
short as possible. Shorten it if necessary. 


ie the 1-3/4” wire through the small hole in the tuning 
capacitor bracket as shown in the Pictorial. Connect one 
@ . end of the wire to lug 1 of the variable tuning capacitor 


(NS), and the other end of the wire to hole C in the large 
circuit board (S-1). 


Yr ras the 2-1/2” wire through the remaining small hole 

z in the capacitor bracket as shown in the Pictorial. 
Connect the wire from lug 2 of the variable tuning 

capacitor (S-1) to hole B in the large circuit board 
(S-1). 


D ones a 4” white wire from lug 3 of the variable 

tuning capacitor (NS) to hole A in the large circuit 
board (S-1). 

( Connect a 100 pf mica capacitor from lug 3 of the 


variable~tuning capacitor (S-2) to lug 2 of 2-lug 
terminal strip AF (NS). 


( Onnect one end of a 5-1/4” white wire to lug 2 of the 
terminal strip at AF (S-2). The other end of this wire 


will be connected later. 


oO 


Locate the braid and cut off a 2-1/4” length and a 
1-1/4” length. 


<e 


~ terminal stripat AF. ri 


yy Solder one end of the 2-1/4” braid to lug 1 of the 


NOTE: To avoid shorting out the tuning plates, do not push 
the braid through the hole in the variable tuning capacitor in 
the next step. 


Press the free end of the braid coming from terminal 
strip AF flat against the variable tuning capacitor 
exactly as shown in the Pictorial. Apply only enough 
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solder to the braid for a good connection. After the 
solder connection cools, proceed with the next step. 
NOTE: The center of the braid between the terminal 
strip lug and the tuning capacitor should be flexible after 
the braid is installed. 


Rotate the variable tuning capacitor shaft until the 
capacitor plates fully open and then fully close. While 
rotating the shaft, watch the capacitor plates to make 
sure they do not touch the braid. 


4 Vy y Solder one end of the 1-1/4” braid to the #6 solder lug at 


re BE on the capacitor (S-1). Solder the other end of the 


braid to the large circuit board foil at BF as shown in the 
Pictorial. NOTE: The center of the braid between the 
solder lug and the circuit board foil should be flexible 
after the braid is installed. 


Refer to the inset drawing on Pictorial 6-6 for the following 
steps. 


Cio lead of a .001 uF 1.4 kV ceramic capacitor to 
1/2”. 


(_ )€onnect one lead of the capacitor to lug 1 of terminal 
strip AE (NS). Connect the other lead to lug 2 of 
terminatstrip AE (NS). 


( )/Cut each lead of another .001 uF 1.4 kV ceramic 
capacitor to 1/2”. 

Connect one lead of the capacitor to lug 2 of terminal 
strip AE (S-2). Connect the other lead to lug 3 of 


terminal strip AE (NS). 


A Connect one end of a 1-1/2” white wire to lug 1 of 
terminal strip AE (NS). The other end will be 
connécted later. 


oe one end of a 2-1/4” white wire to lug 3 of 
terminal strip AE (NS). The other end will be 
connected later. 


ALTERNATE LINE VOLTAGE WIRING 


Two sets of line voltage wiring instructions are given below, 
one for 120 VAC line voltage and the other for 240 VAC 
line voltage. In the U.S.A., 120 VAC is most often used, 
while in many other countries 240 VAC is more common. 
USE ONLY THE INSTRUCTIONS THAT AGREE WITH 
THE LINE VOLTAGE IN YOUR AREA. 
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120 VAC Wiring 


Refer to Pictorial 6-6 for the following steps. 


( Connect the red-black and yellow-black power 
transformer leads to lug 1 of terminal strip AE (S-4). 


onnect the black_and green-black power transformer 
leads to lug 3 of terminal strip AE (S-4). 


240 VAC Wiring 


Refer to Detail 6-6A for the following steps. 


(_) Connect the black power transformer lead to lug 1 of 
terminal strip AE (S-3). 


( ) Connect the red-black power transformer lead to lug 3 
of terminal strip AE (S-3). 


(_) Connect the yellow-black and green-black power 
transformer leads to lug 4 of terminal strip AE (S-2). 


240 VAC 
WIRING 


Detail 6-6A 


Temporarily set the chassis subassembly aside. 
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REAR PANEL PARTS MOUNTING AND 
WIRING 


Refer to Pictorial 6-7 (fold-out from Page 48) for the 


following steps. - Bes 


( Locate the rear panel and position it as shown in the 
inset drawing on the Pictorial. 


( )/ Position the rear panel on a soft cloth as shown. The 
/ soft cloth will prevent the panel from being marred or 
scratched in the following steps. 


( Refer to the inset drawing and scrape all of the paint 
off the inside of the rear panel in the two indicated 
areas. The bare metal provides a better heat transfer 

tind connection than a painted surface. 


Refer to Detail 6-7A and mount a 2-lug screw-type 
terminal strip at DB. Use 6-32 x 1/4” hardware. 
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3-TERMINAL 
PHONE JACK 


INSIDE OF 
REAR PANEL CONTROL 
LOCKWASHER 
CONTROL 


FLAT WASHER 


CONTROL NUT 


yi, Detail 6-7B 


/ 


( Refer to Detail 6-7B and mount the 3-terminal phone 
/ jack at DC with a control lockwasher, a control flat 
washer, and a control nut. Position the jack as shown in 
the Pictorial. 


C)Refer to Detail 6-7C and mount the antenna bracket to 
thé rear panel at DD with 6-32 x 1/4” hardware. 
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Detail 6-7D 


age to the same Detail and mount an antenna 
bushing on the antenna bracket with an antenna solder 
lug, a’nylon shoulder washer, a nylon flat washer, and 


an antenna nut. Be sure the nylon shoulder washer is 
pone seated. 


ws Refer to Detail 6-7D and mount the lamp socket at 
DE with 6-32 x 1/4” hardware. : 


) 
po to Detail 6-7E and mount the 4-lug terminal 
f strip at DF with 6-32 x 1/4” hardware. 


6-32 NUT 


#6 LOCKWASHER 


fom INSIDE OF 
REAR PANEL 


6-32 x 1/4" SCREW 


Detail 6-7E 


Ge neatTHKIT: 


‘jee INSIDE OF 
“REAR PANEL 


6-32 x 1/4" 
SCREW 


Detail 6-7F\ 


ount the 2-terminal polarized socket at DG with 
6-32 x 1/4” hardware as shown in Detail 6-7F. 
Position the lugs as shown. The lug numbers are 
molded in the socket. 
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AC POWER 

PLUG 
INSIDE OF 
REAR PANEL 


6-32 x 1/4" 
SCREW 


Detail 6-7H 


( Mount the other 2-lug screw-type terminal strip at 
DH with a 2-lug terminal strip at DJ as shown in 
Detail 6-7G. Use 6-32 x 3/8” hardware at DJ. Use 
6-32 x 1/4" hardware to mount the other side of the 
terminal strip at DH. Position the terminal strip as 
shown in the Pictorial. 


oe 
Bend the indicated lug of 2-lug terminal strip DJ as 


shown in the Detail. 7 


( Aer to Detail 6-7H and mount the AC power plug 
at DK with 6-32 x 1/4” hardware. 
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Refer to Pictorial 6-8 for the following steps. Remove a 1” length and a 1/2” length of insulation — 
from the white hookup wire. 


( ) €onnect a 1-1/4" length of bare wire from lug 1 of a“ 
: termiral strip DB (S-1) to lug 1 of phone jack DC (NS). ( )Anstall the 1/2” length of insulation on one lead of a 
Lae “12 pf mica capacitor and connect this lead to lug 2 
( Connect a 100 2 (brown-black-brown) resistor between ~ of terminal strip DB (S-1). 
“lug 1 (NS) and lug 3 (NS) of phone jack DC. 


(} Prepare the following lengths of white hookup wire: ( ) Install the 1”’ length of insulation on the other lead 
_-—~ of the 12 pf mica capacitor and connect this lead to 
antenna solder lug DD (NS). 


Sa 
8" bl 
2-1/4" ( Locate a silicon diode (#57-65). Refer to Detail 6-8B 


: and identify the cathode end of the diode. 
( ) Connect an 8’’white wire to lug 1 of phone jack DC 


a 


_ (S-3). The other end will be connected later. 


(4 Connect an 8” wire to lug 2 of phone jack DC (S-1). 
‘The other end will be connected later. 


NOTE: WHEN INSTALLING SILICON DIODES, THE 


(_) Refer to Detail 6-8A and install a speaker connector CATHODE END MUST BE PLACED AS DIRECTED. 
aretha et dtot hes huhiten hook : THE CATHODE END 1S MARKED WITH A COLOR 

on the tree end of eac white hookup wire BAND OR BANDS. 
coming from phone jack DC. Do not allow the solder COLOR BAND COLOR BAND COLOR BAND 
to run beyond the neck and into the push-on section Nar ee eed 
of the connector. 
| le 1/8" 1. CUT STRIPPED END TO 1/8" 

AND APPLY A SMALL AMOUNT 

OF SOLDER ON THE BARE END. ; 

Detail 6-8B 
INSERT WIRE 
ai e cathode end lead of the diode to lug 2 


of lamp socket DE (S-1). 
BEND TABS OVER WIRE 


(_ ) Connect the other lead to lug 1 of polarized plug DG 
me (aN 


SOLDER WIRE 


Cytonnect 2 68 2. (blue-gray-black) resistor from lug 1 of 


MLOUL eTCOLOER TGC Go lamp socket DE (S-1) to lug 1 of terminal strip DF (NS). 


( ) Locate the two remaining diodes (#57-65). Refer to 


BEND TABS OVER INSULATION “Ss_,Detail 6-8B and identify the cathode ends of the 
diodes: 
Detail 6-8A 
<a Vy Y% O 4” 2” 3” 4” 5’’ 6” 
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ahh 


ae 
fy : 


1-1/4" 
BARE WIRE 


PICTORIAL 6-8 


fo 
- 


(_) Connect the cathode end lead of one diode to lug 1 of (_)-Connect the other lead to lug 2 of terminal strip DF 
terminal strip DF (NS). - a (NS). 


— 


(Connect the other lead to lug 2 of terminal strip DJ (NS). (oes a 2-1/4" white wire from lug 2 of terminal strip 
Tra DF (NS$)}to lug 2 of the polarized plug DG (NS). 
(Cy Form the leads of the second diode as shown in the ( onnect a 47 Q (yellow-violet-black) resistor between 
Pictorial. _ lug 1 (NS) and lug 2 (S-3) of terminal strip DJ. 
ae A 


ee the cathode end lead of this diode to lug 2 
i of terminal strip DJ (NS). (_ ) Set the rear panel aside temporarily. 
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Detail 6-9A 


Refer to Pictorial 6-9 (fold-out from Page 59) for the 
following steps. 


NOTE: Two bandspread labels are provided: #390-252 is 
calibrated for the amateur bands, and #390-253 is calibrated 
for the commercial short-wave bands. Use either one 
according to your preference. 


AT Remove the paper backing from the selected 
bandspread label and attach the label to the 
bandspread dial drum as shown in Detail 6-9A. 


Refer to Detail 6-9B for the following steps. 


CAUTION: You can very easily strip the threads in the 
screw holes in the nylon gears when you mount them on 
their shafts in two of the following steps. Therefore, DO 
NOT OVERTIGHTEN THE SCREWS when you secure the 
gears on their shafts. 


(_) Locate the bandspread bracket and install the 1/4” 
bandspread bushing with two control lockwashers and 
a control nut as shown in the Detail. 


(_) Attach the 36-tooth small nylon gear to the 
bandspread shaft with a 4-40 x 3/16” screw. The 
bottom of the gear should be flush with the bottom of 
the shaft as shown in the inset drawing. DO NOT 
OVERTIGHTEN THE SETSCREW. 

(_) Insert the bandspread shaft into the bandspread 
bushing. Then install the 1/4” flat washer and attach 
the bandspread dial drum to the shaft with a 4-40 x 
1/8” setscrew. 


(_) Refer to Detail 6-9C and attach the bandspread 


bracket assembly to the main support bracket with 
6-32 x 3/8’ hardware. 
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Detail 6-9D 


Refer to Detail 6-9D for the following steps. 


~~ Locate the bandspread capacitor (#26-127) and bend lug 
1 up as shown. 


~ 


ied 
yw one end to lug 1 of the bandspread capacitor (S-1). 
The other end_of-this wire will be connected later. 
ee 


Ount the bandspread capacitor to the main support 
bracket at AJ with three 6-32 x 3/16” screws and #6 
lockwashers. 


Refer to Pictorial 6-9 (fold-out from Page 59) for the 
following steps. 


(_) Refer to Detail 6-9E and mount the 48-tooth nylon 
gear e bandspread capacitor shaft with a 4-40 x 
6” screw. The two bevel gears should mesh and run 
smoothly. DO NOT OVERTIGHTEN' THE 
SETSCREW. 
( ) Refer to Detail 6-9F and install 1/4” plastic 
, grommets at AK and AL in the speaker shield. 


pare 3-3/4” length of white hookup wire. Connect - 
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48-TOOTH 


4-40 X 3/16" 
SCREW 


Detail 6-9E 


__(_) Pass the wire attached to the bandspread capacitor 


». through grommet AL in the speaker shield, and use two 

#6 x 1/4" sheet metal screws to mount the speaker shield 

to the. main support bracket. Be sure the lug of the 
capacitor does not touch the speaker shield. 


(), Connect the free end of this wire, coming from the 
‘bandspread capacitor, to lug 1 of the variable tuning 
capacitor (S-2). Refer to the inset drawing on Pictorial 
6-9. 


1/4" PLASTIC 
GROMMET 


POSITION THE SMALL PORTION 
OF THE GROMMET INTO 
THE SPEAKER SHIELD HOLE. 


BEND THE LARGE PORTION 
OF THE GROMMET OVER 

AND INTO THE SMALL 
PORTION. PRESS IT FIRMLY 
INTO PLACE. 


Detail 6-9F 
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CHASSIS 
SUBASSEMBLY 
UY 


~ 


@ 
S SMALL 
S LOCKWASHER@ 
4-40 NUT Q) fi, 
ra g 
aq eg 
e 
9 ‘ © na) 
© © Qe pS 
.*) 
C xe #6 x 1/4" 
9S SHEET METAL SCREW 
Detail 6-9G 
Refer to Detail 6-9G for the following steps. screws. Be careful not to pinch any wires when 
P tightening the screws. Be sure the resistor mounted 
A) Position the chassis subassembly and rear panel as on the rear panel does not touch the power 


shown. transformer. 
f 
f 4 
( y Mount the rear panel to the chassis subassembly and ( ae two transistor heat sinks on the rear panel 
speaker shield with seven #6 x 1/4” sheet metal ~~ with 4-40 x 1/4” hardware. 
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5-1/4" WHITE 
/ WIRE 
3 DH BROWN 
cs lal %6 
@/e4 Lf {See I 3/4" WHITE WIRE 
4 
ou memes 
a 0 

—F, 


"ee 5-1/4" 
WHITE WIRE 


U) 
VIOLET @ 5 


RECEIVER 
BOARD 
5-1/4" WHITE WISE 
WIRE 
5-1/4" WHITE 
WIRE 
) 
¢ 
PICTORIAL 6-10 
Refer4o Pictorial 6-10 for the following steps. (A ‘Connect the 2-3/4” yellow power transformer lead to 
y, 


lug 1 of terminal strip DJ (S-2). 
) Connect the white wire from hole 11 in the receiver 
circuit board to lug 2 of terminal strip DH (S-1). 


(a) Connect the 3-3/4” yellow power transformer lead to 


Cofnect the b ire from B f the wireh 
() Connect the brown wire from BO #1 of the wire harness _/ \ug 4 of terminal strip DF (NS). 


to lug 1 of terminal strip DH (S-1). 


(i) eet the blue wire from BO #1 to lug 2 of polarized ee 
sockét DG (S-2). ( )«Connect the free end of the 1-1/2’" white wire 


coming from lug 1 of terminal strip AE to lug 1 of 


(_ ) ass the violet wire from BO #1 through grommet AK AC power socket DK (S-1). 
_/ and connect it to lug 3 of phone jack DC (S-2). 


( ) Pass the white wire from lug 2 of terminal strip AF ( MS ‘onnect the free end of the 2-1/4” white wire 


through grommet AK and connect it to antenna £7 coming from lug 3 of terminal strip AE to lug 2 of 
~ solder lug DD (S-2). AC power socket DK (S-1). 
Ya Vy Va O 4” 2” 3” 4” 5” 6” 


ba ff tt 
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FRONT PANEL PARTS MOUNTING AND 
WIRING 


Refer to Pictorial 6-11 (fold-out from Page 59) for the 
following steps. 


NOTE: Five DPDT rocker switches, one with spring return, 
will be mounted in the next step. Be sure to position each 
switch exactly as shown. 


Refer to Detail 6-11A and mount an SPST rocker 
switch with spring return (#60-46) at EA with two 
4-40 x 1[4" screws, 


( 


Refer to the inset drawing in Pictorial 6-11 and 
/ prepare four DPDT rocker switches (60-48) by cutting 
_< Off lugs 3, 4, 5, and 6. 


Mount a prepared rocker switch at EB with two 4-40 x 
1/4” screws. 


Mount.a*prepared rocker switch at EC with two 4-40 x 
1/4” screws. 


Mount the remaining unprepared rocker switch 
(60-48) at ED with two 4-40 x 1/4” screws and one 
#6 solder lug. Position the solder lug as shown. 


Mount a prepared rocker switch at EE with two 4-40 x 
1/4” screws. 


Mount a prepared rocker switch at EF with two 4-40 x 
1/4” screws. 
chassis 


Position’ the -switch bracket and the 


subassembly as shown in the Pictorial. 
Prepare a 3”’ length of white hookup wire by removing 
1/4” of insulation from one end and.3/4” from the 


other end. 


NOTE: When a wire passes through a connection and then 


goes to another point, as in the next step, it will count as ~ J, 
oe Orange wire to lug 3 of switch ED (S-1). 


two wires in the soldering instructions (S-2), one entering 
and one leaving the connection. 

Insert the end with 3/4” insulation removed through 
lug 2 of switch EC (S-2) to lug 2 of switch ED (S-1). 
Connect the other end to lug 2 of switch EA (NS). 


( 


Cut each lead of the 1000 2 (brown-black-red) resistor 


to 1/2’. Connect the resistor from lug 2 of switch EA. 


(NS) to lug 2 of switch EB (NS). 


Ya, Ys O 


Gags eaTHKIT 


Sih Sil 
SPRING RETURN 
ROCKER SWITCH 


ROCKER 
SWITCH 


ROCKER 
SWITCH 
#60-48 


4-40 x 1/4" 
SCREW 


#6 SOLDER 
LUG 


Detail 6-11A 


(_ Cut the positive lead of a 50 uF electrolytic capacitor 
, to 3/4" and the other lead to 1-1/4”, 
a 
“Remove a 1” length and a 1/2” length of insulation 
from the white hookup wire. Place the 1°’ length of 
insulation on the 1-1/4” capacitor lead. Place the 1/2” 
length of insulation on the 3/4” positive lead. 


ie: 


( Le Connect the 3/4” positive capacitor lead to lug 2 of 
switch EB (S-2). Connect the 1-1/4” lead to the #6 
solder lug at ED (NS). 


): Prepare a 6” length of white hookup wire and connect 
one end to lug 1 of switch EA (S-1). The other end 
will be connected later. 


Connect the following wires from BO #5 of the wire harness 
to the switches: 


=F 


oF “Gray wire to lug 2 of switch EA (S-3). 


ee 


( .)-“Brown wire to lug 1 of switch EB (S-1). 


A ) Black wire to lug 1 of switch EC (S-1). 
a“ 


Locate the gray shielded cable coming from BO #5 of the 
chassis subassembly wire harness. This cable has a red lead, a 
black lead, a white lead, and an outer bare lead. Connect the 
leads of the cable as follows: 


(--) White lead to lug 4 of switch ED (S-1). 


() Red lead to lug 5 of switch ED (S-1). 


5”’ 6”’ 


SOS EEE 


a 


Ge HEATHHIT 
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(_)-Black lead to lug 6 of switch ED (S-1). 


oe a 
( ),,Otter bare lead to the solder lug at ED (NS). 


we 


Locate the two black shielded cables from BO #5 and connect 
them as follows: 


( ) Inner lead from either black-cable-to lug 1 of switch 
EE (S-1).- 


i 
(“Inner lead from other black cable to iug 2 of switch 
EE (S-1). ' : 


p ("Connect the outer bare leads from both cables to the 


solder lug at ED (S-4). 


_-Either white wire to lug 1 of switch EF (S-1). 


Ly" Other white wire to lug 2 of switch EF (S-1). 


NOTE: It will be necessary to remove the OSCillator 
Switch-Board (#85-279-13) from the chassis. before 
performing the next step. Remove the Switch-Board by 
carefully pulling on it with pliers as shown in the inset 
drawing and Detail 6-11B. 


efer to Detail 6-11B and turn the chassis subassembly 
over as shown. Then mount the switch bracket to the 


chassis subassembly with 6-32 x 1/4” hardware. 


(_) Replace the oscillator Switch-Board in the chassis. 


) 
2 Ps 


o> 


#6 LOCKWASHER 


Detail 6-11B 
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FRONT PANEL PARTS MOUNTING AND 
WIRING 


Refer to Pictorial 6-11 (fold-out from Page 59) for the 
following steps. 


NOTE: Five DPDT rocker switches, one with spring return, 
will be mounted in the next step. Be sure to position each 
switch exactly as shown. 


( )- Refer to Detail 6-11A and mount an SPST rocker 
switch with spring return (#60-46) at EA with two 
4-40 x 1/4” screws. 


Refer to the inset drawing in Pictorial 6-11 and 
/ prepare four DPDT rocker switches (60-48) by cutting 
~~ off lugs 3, 4, 5, and 6. 


Vlount a prepared rocker switch at EB with two 4-40 x 
1/4” screws. 


Mount.a*prepared rocker switch at EC with two 4-40 x 
1/4” screws. 


Mount the remaining unprepared rocker switch 
(60-48) at ED with two 4-40 x 1/4” screws and one 
#6 solder lug. Position the solder lug as shown. 

Mount a prepared rocker switch at EE with two 4-40 x 
1/4” screws. 


1/4” screws. 


Position’ the switch bracket and the chassis 


subassembly as shown in the Pictorial. 


Prepare a 3”’ length of white hookup wire by removing 


1/4" of insulation from one end and+3/4” from the 


other end. 


NOTE: When a wire passes through a connection and then 


goes to another point, as in the next step, it will count as ~~ 


two wires in the soldering instructions (S-2), one entering 
and one leaving the connection. 

Insert the end with 3/4” insulation removed through 
lug 2 of switch EC (S-2) to lug 2 of switch ED (S-1). 
Connect the other end to lug 2 of switch EA (NS). 


() 


Cut each lead of the 1000 22 (brown-black-red) resistor 


to 1/2’’, Connect the resistor from lug 2 of switch EA. 


(NS) to lug 2 of switch EB (NS). 


Ya, V4 O 


Mount a prepared rocker switch at EF with two 4-40 x — 


HEATHEKIT’ 


SPST 
SPRING RETURN 
ROCKER SWITCH 


BRACKET 
ROCKER 
SWITCH 


4-40 x 1/4" 
SCREW 


#6 SOLDER 
LUG 


Detail 6-11A 


( Cut the positive lead of a 50 uF electrolytic capacitor 
to 3/4” and the other lead to 1-1/4". 
a” 
(Remove a 1” length and a 1/2’ length of insulation 
i from the white hookup wire. Place the 1” length of 
insulation on the 1-1/4” capacitor lead. Place the 1/2” 
length of insulation on the 3/4” positive lead. 


Pa 


Ch Connect the 3/4” positive capacitor lead to lug 2 of 
JP” switch EB (S-2). Connect the 1-1/4" lead to the #6 
J solder lug at ED (NS), 


( ).Prepare a 6” length of white hookup wire and connect 
one end to lug 1 of switch EA (S-1). The other end 
will be connected later. 


Connect the following wires from BO #5 of the wire harness 
to the switches: 


(Ae"Gray wire to lug 2 of switch EA (S-3). 


sa 


a Brown wire to lug 1 of switch EB (S-1). 


A ) Black wire to lug 1 of switch EC (S-1). 


“a 


Pa 
VT Orange wire to lug 3 of switch ED (S-1). 
Lo 


Locate the gray shielded cable coming from BO #5 of the 
chassis subassembly wire harness. This cable has a red lead, a 
black lead, a white lead, and an outer bare lead. Connect the 
leads of the cable as follows: 


(--) White lead to lug 4 of switch ED (S-1). 


() Red lead to lug 5 of switch ED (S-1). 


5’’ 6”’ 


Jatt fpf 
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A ee 
eh to lug 6 of switch ED (S-1). _A-Either white wire to lug 1 of switch EF (S-1). 

“A “i — 
| jer bare lead to the solder lug at ED (NS). _ hey Other white wire to lug 2 of switch EF (S-1). 


Locate the two black shielded cables from BO #5 and connect NOTE: It will be necessary to remove the OSCillator 
them as follows: Switch-Board (#85-279-13) from the chassis before 

a performing the next step. Remove the Switch-Board by 
{) Inner lead from either black.cable-to lug 1 of switch carefully pulling on it with pliers as shown in the inset 


EE (S-1). drawing and Detail 6-11B. 
a oo ws a 
( nner lead from other black cable to iug 2 of switch _ Lr Refer to Detail 6-11B and turn the chassis subassembly 
: EE (S-1). a over as shown. Then mount the switch bracket to the 
: ss oy chassis subassembly with 6-32 x 1/4’’ hardware. 
_teyConnect the outer bare leads from both cables to the 
solder lug at ED (S-4). (_) Replace the oscillator Switch-Board in the chassis. 
J] 


#6 LOCKWASHER 


Se Pa 
Vip D—s-32 yt 


Detail 6-11B 


INSET 


VARIABLE 
TUNING 
CAPACITOR 


#6 x 1/4" 
SHEET METAL 


SUPPORT 
BRACKET 


PICTORIAL 6-9 


3 
WHT 
BRN BLK ORG 


WIRE CAPACITOR ©1-1/4" LEAD 


CUT OFF LUGS 3, 
4,5, AND 6. 


PICTORIAL 6-11 


VAR!ABLE 
TUNING 
CAPACITOR 


BANDSPREAD 
CAPACITOR 


28 


PICTORIAL 6-9 
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HEATHEKIT’ 


ps Pa Fe to Detail 6-12C and mount the meter at EP with () Position the...front™ subpanel near the chassis 
a 2-56 x 3/8" screw and a 2-56 nut. Position the + _~subassembly as shown in the Pictorial. 
(positive) sign as shown. Do not overtighten the screw, we 


as the plastic meter case can be broken. (If necessary, | (_)-€6nnect the 6" white wire coming from lug 1 of 
bend the meter lugs as shown.) i$ switch EA to lug 3 of terminal strip EJ (S-2). 
VIOL 


(_)-Connect a 1” length of bare wire from lug 2 (S-1), 
through lug 3 (NS) of control ER, to the control 
solder lug (S-1). 


2-56 NUT 
(..)e"Prepare a 1-1/2"’ length of white hookup wire. 
it j é 
aes : ONT (_) Conneet*this wire between lug 8 (S-1) and lug 6 (NS) 
SUBPANEL BPANEL of control ER. 
2=510.X.3 u INSID 
SRE te ta Locate the black shielded cable (coming from the wire 
SUBPANEL harness) that has a red lead, black lead, and a bare lead. 
Detail 6-12C Connect the leads of this cable as follows: 


(_) Refer-to Detail 6-12D and mount the 50 kQ and 5 KQ  PABlack Nomare mazom eg AI 


dual control with SPST switch (#14-7) at ER witha 
control solder lug and a control nut. Tighten the nut only _ 
finger tight, as the nut will be removed later for front 


panel installation. (_) Bare lead through lug 6 (NS) to lug 3 (S-3) of control ER. 


( .) Red-lead’to lug 5 of control ER (S-1). 


( Leotinect the blue wire coming from the wire harness to 
wer lug 7 of control ER (S-1). 


50K Q/5KQ 
DUAL CONTROL 
WITH La 


Powe Connect the yellow wire coming from the wire harness to 


lug 1 of control ER (S-1). 


(..)Connect a .05 uF disc capacitor between lugs 4 (S-2) and 
6 (S-4) of control ER. 


CONTROL SOLDER LUG 


()° Connect the violet wire coming from the wire harness 
to lug 2 of meter EP (S-1). 


Mae ge (_) Connect the red wire coming from the wire harness 


SUBPANEL to lug 1 of meter EP (S-1). 


S 
ES CONTROL NUT > 


/) Apply a very small amount of oil to the two pulleys 
/ nearest the meter. CAUTION: Be very careful not to 
Detail 6-12D get oil in the pulley grooves. 


CONTROL 
SOLDER LUG 


TUNING PULLEY 
LINED UP WITH 

MAIN TUNING ee 
SHAFT HOLE 


OIL LIGHTLY 


FRONT 
SUBPANEL 


PICTORIAL 6-12 
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Refer to Pictorial, 6-12 (fold-out from this page) for the 
following steps. 


( )Locate the_front subpanel and position it as shown ~ 


Lf on a,soft cloth. 
or 


re Install-5/16” rubber grommets at EG and EH. 


ge Oe Refer to Detail 6-12A and mount a 3-lug miniature 
/ terminal strip at EJ and EK with 6-32 x 1/4” black screws 
and #6 hardware. 


62) 6-32 NUT 


#2114) LAMP i) #6 LOCKWASHER 


1 


3-LUG MINIATURE 
TYPE TERMINAL 
STRIP 


9) 


Sy” 


CKWASHER 


INSIDE OF | 
6-32 x 1/4" 


FRONT 
SUBPANEL dy BLACK SCREW 


p Detail 6-12A 
Y 

A 
( Abend terminal strip EK as shown in the Pictorial. Be 
careful when bending so as not to break the 


mounting foot. 


(_) Pusha #2114D lamp into grommet EG as shown in 
Detail’ 6-12A so the lamp extends 1/16’ through the 
grommet. CAUTION: The lamp breaks quite easily. 


“NOTE: When installing the small pilot lamp, do not 


shorten the leads. Wrap the entire lead length around the 
terminal strip lug to be sure of a good connection. 


(_) Connect one lead of this lamp to lug 2 (S-1) and the 
other lead to lug 1 (NS) of terminal strip EJ. 


( y¥Connect a 33 2 (orange-orange-black) resistor between 
lug 1 (NS) and lug 3 (NS) of terminal strip EJ. 


Ya Vy Va O 4" 2” 


Ge ueatTHKIT’ 


(_) \nethe same manner, push the remaining #2114D lamp 


PA into grommet EH as shown in Detail 6-12A. 


we 


(oe Gofinect one lead of this lamp to lug 2 (S-1) and the other 


wv” \ead to lug 1 (NS) of terminal strip EK. 


(.) Prepare a 7” length of white hookup wire. 


(_) Connect one end of the 7” wire to lug 1 of terminal 
strip EJ (S-3). 


4) Connect the other end of this wire to lug 1 of 


terminal strip EK (S-2). Position the wire as shown in 
the Pictorial. 


(.) Refer to Detail 6-12B and mount a tuning pulley at EL 


with a 6-32 x 1/4” black screw and #6 hardware. 
Position the pulley as shown in the Pictorial. 


Sy 6-32 nut 


INSIDE OF 
FRONT 
SUBPANEL 


& 6-32 x 1/4" 
BLACK SCREW 


Detail 6-12B 


(_) Mount the remaining tuning pulley at EM with a 6-32 x 
1/4” black screw and #6 hardware. Position this pulley 
so it points along the dotted line toward the indicated 
hole as shown. 


bop pf 5 4 tt _1—_l 
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Refer to Detail 6-12C and mount the meter at EP with (_) Position the...front” subpanel near the chassis 
a 2-56 x 3/8” screw and a 2-56 nut. Position the + - subassembly as shown in the Pictorial. 


(positive) sign as shown. Do not overtighten the screw, 
as the plastic meter case can be broken. (If necessary, 


(J-Coinect the 6” white wire coming from lug 1_of 


bend the meter lugs as shown.) all switch EA to lug 3 of terminal strip EJ (S-2). 
VIOL 
TOo® Lote RED (_)Connect a 1” length of bare wire from lug 2 (S-1), 
aS Saas é through lug 3 (NS) of control ER, to the control 


264 si solder lug (S-1). 
UT 


(...)e"Prepare a 1-1/2" length of white hookup wire. 


Lees — ena ve (_) Connect*this wire between lug 8 (S-1) and lug 6 (NS) 
SUBPANEL ANEL of control ER. 
2-56 x 3 ui 
CAC ues ale ah Locate the black shielded cable (coming from the wire 
SUBPANEL harness) that has a red lead, black lead, and a bare lead. 
Detail 6-12C Connect the leads of this cable as follows: 


(_) Refer-to Detail 6-12D and mount the 50 kQand 5 KQ RBlack leaehtectug-Aret romtrol ER ANS! 


_dual control with SPST switch (#14-7) at ER with a 
control solder lug and a control nut. Tighten the nut only | 
finger tight, as the nut will be removed later for front 


panel installation. (_)--Bare lead through lug 6 (NS) to lug 3 (S-3) of control ER. 


if » @6finect the blue wire coming from the wire harness to 


( ) Red-lead"to lug 5 of control ER (S-1). 


50K Q/5KQ “ug 7 of control ER (S-1). 
DUAL CONTROL 
WITH S 
SPST SWITCH jo} Secnet "thavyellow wireeoming rote thewire emt 


lug 1 of control ER (S-1). 


( sabe Connect a .05 LF disc capacitor between lugs 4 (S-2) and 
6 (S-4) of control ER. 


CONTROL SOLDER LUG 


(-)° Connect the violet wire coming from the wire harness 
to lug 2 of meter EP (S-1). 


PN a (_) Connect the red wire coming from the wire harness 


SUBPANEL to lug 1 of meter EP (S-1). 


S CONTROL NUT 
(/) Apply a very small amount of oil to the two pulleys 


/ nearest the meter. CAUTION: Be very careful not to 
Detail 6-12D get oil in the pulley grooves. 
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()- Place a control flat washer and a control nut on control 


©) GLUE EDGES shaft ER. Tighten the nut finger tight. 
CRIMP WITH 
a) POINTER HOUSEHOLD at : 
ee CEMENT (_) Install a 3/8”*tuning bushing and a control flat washer 
J) ™ through the front panel, dial window, and front subpanel 


at FC. Secure it with a control lockwasher and a control 


nut, as shown in the Pictorial. Tighten the nut finger 
1-7/8" tight. 
CENTER POINTER 
OVER BANDSPREAD ~ 
DIAL OPENING : ei i i 
(__),-Position the chassis upside down on your work area. 
hs aie 
| CUT ees 
OFF 


(_) Refer to Detail 6-13B and mount the switch detent at 
FD with a control lockwasher, a control flat washer, 
and a control nut. Make sure the key pin of the switch 

Detail 6-13A detent is positioned in the hole in the front subpanel. 

Tightenthe nut finger tight. 


("Position the plastic dial window and the front panel so 
Refer to Pictorial 6-13 (fold-out from Page 63) for the the six rocker switches and the six scales on the plastic 


é 


following steps. dial window are lined up and parallel with openings in the 

front panel. Then tighten the control nuts and front 

(.), Mount the front subpanel to the chassis subassembly tuning bushings. Do not tighten the band switch detent 

with four #6 x 1/4’ sheet metal screws. control nut. NOTE: After tightening the hardware, 

Operate each rocker switch to be sure it moves freely. It 

(_) «Remove the control nut holding control ER to the may be necessary to loosen the hardware and realign the 
front subpanel. Do not push the control shaft back front panel. 


through the front subpanel after removing the nut. 
Temporarily set the nut aside until it is called for in a 
later step. 


FRONT 
SUBPANEL PLASTIC 
DIAL WINDOW 


SWITCH DETENT 


(_) Refer to Detail 6-13A and cut off the bandspread dial 
pointer as shown. Then install and center the pointer 
over the bandspread dial opening at FB. Crimp the top 
of the pointer as shown and then glue it to the front 
subpanel with household cement. 


FRONT PANEL 


Eff Se ' Ee PN eONEROL 
(_ ) Locate the plastic dial window and position it in front LOCKWASHE 
of the front subpanel. Make sure that the control shaft 


at ER is extending through the plastic dial window. is 
CONTROL CONTROL NUT 


bh a peli FLAT WASHER 
Locate the front panel and carefully position it in front 


of the plastic dial window using the same procedure. Detail 6-13B 


4 
~— 


6-32 x 1/4" 


Oo © >) SCREW 
> Cn “ 
i rk as 


BOTTOM caer 


Refer to Detail 


(_) Start_two SwineNeBOARD. F BOARD ff 
do not tig AA rail lid . 
G3 MIXER D Bs < 
VY \s SWITCH-BOARD ai 
hates AAMT 
FC, just 4 offs ia 
ya ang Switch sir Sooaro | Ya Mei 
c y, LN y, 
() Clip the 1 lfff/85 
in the tun S 
FLAT SIDE 
OF 
SWITCH SHA 
OIL 
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(2) GLUE EDGES 
CRIMP WITH 

(1) POINTER HOUSEHOLD 
CEMENT 


1-7/8" 
CENTER POINTER 
OVER BANDSPREAD 
DIAL OPENING 
i» CUT ie cee ere 
Sth dee 


Detail 6-13A 


Refer to Pictorial 6-13 (fold-out from Page 63) for the 
following steps. 


(.) 


(4) 


(y 


_ 
~— 


Mount the front subpanel to the chassis subassembly 
with four #6 x 1/4” sheet metal screws. 


Remove the control nut holding control ER to the 
front subpanel. Do not push the control shaft back 
through the front subpanel after removing the nut. 
Temporarily set the nut aside until it is called for in a 
later step. 


Refer to Detail 6-13A and cut off the bandspread dial 
pointer as shown. Then install and center the pointer 
over the bandspread dial opening at FB. Crimp the top 
of the pointer as shown and then glue it to the front 
subpanel with household cement. 


Locate the plastic dial window and position it in front 
of the front subpanel. Make sure that the control shaft 
at ER is extending through the plastic dial window. 


Locate the front panel and carefully position it in front 
of the plastic dial window using the same procedure. 


¢ 


wa 


at 


() 


Place a control flat washer and a control nut on control 
shaft ER. Tighten the nut finger tight. 


Install a 3/8tuning bushing and a control flat washer 
through the front panel, dial window, and front subpanel 
at FC. Secure it with a control lockwasher and a control 
nut, as shown in the Pictorial. Tighten the nut finger 
tight. 


a 


Position the chassis upside down on your work area. 


Refer to Detail 6-13B and mount the switch detent at 
FD. with a control lockwasher, a control flat washer, 
and a control nut. Make sure the key pin of the switch 
detent is positioned in the hole in the front subpanel. 
Tightenthe nut finger tight. 


( "Position the plastic dial window and the front panel so 


Ps 
a 


KEY PIN 


the six rocker switches and the six scales on the plastic 
dial window are lined up and parallel with openings in the 
front panel. Then tighten the control nuts and front 
tuning bushings. Do not tighten the band switch detent 
control nut. NOTE: After tightening the hardware, 
operate each rocker switch to be sure it moves freely. It 
may be necessary to loosen the hardware and realign the 
front panel. 


FRONT 
SUBPANEL 


SWITCH DETENT 


PLASTIC 
DIAL WINDOW 


FRONT PANEL 


CONTROL 
LOCKWASHER 


CONTROL NUT 


CON 
FLAT WASHER 


Detail 6-13B 
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REAR 


E WASHER (_) Push the tuning shaft through the hole in the main 
FRONT po support bra d then clip the rear E washer into 
Q-— —E WASHER place in the rear groove in the shaft. 


(_) Position the flywheel on the shaft as shown in Detail 
BUSHING : and tighten both setscrews. 


REAR GROVE 


Apply.-a-drop of-oil-on the fi 
FRONT CEO VE : ( ) /APPLY. p e tlywheel shaft at the E 


washer and as shown in Detail 6-13D. 
TUNING SHAFT CONTROL NUT 


CONTROL LOCKWASHER 


FRONT SUBPANEL 


( ) Loosen the.4-40-x- 1/8" setscrew holding the nylon gear 


=~" on the bandspread capacitor shaft. 
FLYWHEEL } 


( ) Rotate” the | bandspread capacitor shaft fully 
=~ counterclockwise. 


6-32 x 5/16" |e 
SETSCREW 


SUPPORT 


FRONT PANEL 
BRACKET ASSEMBLY 
( )-Refer=to Detail 6-13E and rotate the bandspread dial 


Detail 6-13C ~ drum with your fingers until it is positioned behind the 
bandspread pointer as shown. 


Refer to Detail 6-13C for the following steps. ( ) Hold the bandspread dial drum in position and tighten 

=" the 4-40 x 1/8” setscrew holding the nylon gear on the 

( ) Start-two 6-32 x 5/16” setscrews in the flywheel, but bandspread capacitor shaft. Do not overtighten the 
do not tighten them. setscrew. BANDSPREAD 
CAPACITOR 


SHAFT 
—t-}Mtnsert the tuning shaft through the tuning bushing at 


FC, just far enough to place the flywheel on the shaft 
with the setscrews as shown. 


3/8" TUN 
BUSHIN 


#6 x 1/4" 
/ SHEET METAL 
SCREW 


| 
| 
; 


CONTROL 
thes Qe NUT 
, wy 
(J Clip the front E washer into place in the front groove 
in the tuning shaft. 


FLYWHEEL 
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6-32 x 1/4" 

ae Pee a SCREW 
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PICTORIAL 6-14 


offf/)85-219- 2” MIXER 
<K SWITCH-BOARD Y 


FLY 

, f]}85-279- 12 ; ‘ ; : 
NS a Refer toFigorial 6-14 for the following steps. (_ ) Make*sure the dial cord is over the pulleys and pulled 
Pr _“taut. Then refer to Detail 6-14A and wrap the dial 

ie. o 
| Position the chassis as shown. cord around the capacitor pulley one turn; place the 
Nd end of the cord into the setscrew opening. Tie the dial 
(_) Start an 8-32 x 1/4” setscrew in the capacitor pulley, cord to spring with a knot at 9. Make sure the spring is 
5 but-do not tighten it. . stretched around the center of the capacitor pulley as 
shown. 


FLAT SIDE 

( ).-Make sure the capacitor plates are fully closed. Then 

mount the capacitor pulley on the capacitor shaft with 
"the setscrew opening as shown in the Pictorial. 


OF : 
SWITCH SHAFT 


, TRETCHED 
. jay Tie a loop into one end of the dial cord. Then place the SPRING 
y loop over the hook on the capacitor pulley at 1. 
PICTORIAL 6-15 


( _)<Clip one end of the spring over the same hook on the 
“ capacitor pulley at 1. 


(_) Loop the dial cord around the capacitor pulley at 2, 
around tuning pulley 3, around the tuning shaft four 
turns as shown at 4, around tuning pulley 5, and then 
around tuning pulleys at 6 and 7. 


Detail 6-14A 
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(_) Refer to Part 1 of etail 6-14B and cut off lug 3 of the Refer to Pictorial 6-15 (fold-out from Page 64) for the 


a — 


pointer. Then bend lugs 2 and 4 up as shown. following steps. 
( ) Install t i the front subpanel lip as shown in 
| of Detail 6-14B. . () Position the chessis’aS’shown in the Pictorial. 


(_) Position the dial cord over the pointer tabs as shown in “ 


Part 3 of Detail 6-14B. The pointer will be secured to the eer | ’ 
cord later. it _)_-Reéfnove the RF and the mixer Switch-Boards from the 


i chassis. 
y 
BEND LUGS 2-4 ( ) \Usitig” long-nose pliers, carefully pull the shorting 
UP AS SHOWN a Oe i . 
4 5 spring from the 40673 transistor on each of these 
CUT OFF LUG 3 ‘i Switch-Boards. 
1 AS CLOSE TO THE BEND 


AS POSSIBLE 


( ) Reinstal-the-Switch=Boards in the chassis. 
a 


Sail 


ro 
es 


(y Start an 8-32 x 1/4” setscrew into the bandswitch 
collar but do not tighten it. 
POINTER en 


ae 
~ 


WINDOW ya 
= ) Positi6n the flat side (knob end) of the bandswitch 


== aie Paty ch | 
—=— ae 5 i : _e®bhaft as shown in the Pictorial. Then insert the shaft 
Za ' Pd * . 
ee “i through the switch detent on the front panel. Slip the 
I “FRONT bandswitch collar over the end of the shaft with the 
. SUBRANEL LTE setscrew positioned as shown. Using extreme care push 
GOTT EIP RE. SStRER ; ae the shaft through each wafer of the four switchboards. 
THE FRONT SUBPANEL AND Runes awe If the shaft stops at a wafer, rotate the shaft slightly in 
THE WINDOW IN THE POSITION PRONGS EXACTLY AS both directions until it goes through the wafer. 
SHOWN. THEN SLIDE THE INDICATED. DO NOT BEND 
POINTER ONTO THE FRONT THE TWO PRONGS AGAINST : 
SUBPANEL LIP. THESD:LALSCORDPUNT TEEN = “a 


ighten the bandswitch detent control nut. 


STRUCTED TO DO SO. (LA 
Detail 6-14B Oe a 


( ) Rotate the tuning shaft a few times to make sure the A” ) After the shaft is inserted through each wafer, slide the 
Gial cord does not slip. If the dial cord does slip, untie bandswitch collar against the back of the detent switch 


ma the knot and pull the cord taut again. and tighten the setscrew. 


ee 


Pai re 
( ) Using long-nose pliers, carefully pull the shorting 
> a springs from transistors Q401 and Q405 on the 
receiver circuit board. . 


( Refer to the Pictorial and install the bottom shield with 
three 6-32 x 1/4’ screws in the indicated holes. 
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Refer to Pictorial 6-14 for the following steps. 


iA 
Ca) 


—_ 
— 


( 


— 


() 


“Position the chassis as shown. 


Start-an 8-32 x 1/4” setscrew in the capacitor pulley, 
but-do not tighten it. : 


Make sure the capacitor plates are fully closed. Then 
mount the capacitor pulley on the capacitor shaft with 
the setscrew opening as shown in the Pictorial. 


Tie a loop into one end of the dial cord. Then place the 
loop over the hook on the capacitor pulley at 1. 


“Clip one end of the spring over the same hook on the 


capacitor pulley at 1. 


Loop the dial cord around the capacitor pulley at 2, 
around tuning pulley 3, around the tuning shaft four 
turns as shown at 4, around tuning pulley 5, and then 
around tuning pulleys at 6 and 7. 


Gag ueaTHKIT’ 


8-32 x 1/4" 
SETSCREW 


SETSCREW 
OPENING 


PICTORIAL 6-14 


(_) Makeé*sure the dial cord is over the pulleys and pulled 


a 


“taut. Then refer to Detail 6-14A and wrap the dial 


cord around the capacitor pulley one turn; place the 
end of the cord into the setscrew opening. Tie the dial 
cord to spring with a knot at 9. Make sure the spring is 
stretched around the center of the capacitor pulley as 
shown. 


DIAL CORD 


SETSCREW 


Detail 6-14A 
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(_) Refer to Part 1 of Detail 6-14B and cut off lug 3 of the Refer to Pictorial 6-15 (fold-out from Page 64) for the 
pointer. Then bend lugs 2 and 4 up as shown. following steps. 
(_) Install th inter-On the front subpanel lip as shown in 
Part 2 of Detail 6-14B. ; (_ ) Position the.chassis"as shown in the Pictorial. 
(_) Position the dial cord over the pointer tabs as shown in ~ a 
7 i 5 . al ’ 
Part 3 of Detail 6-14B. The pointer will be secured to the ( _)_-Reffiove shot REind the mixer SwitchiGoardetrom'the 
cord later. a aiascial 
> 
eta) calls 
BEND LUGS 2-4 ( ) Usitig long-nose pliers, carefully pull the shorting 
UP AS SHOWN i) spring from the 40673 transistor on each of these 
CUT OFF LUG 3 ; Switch-Boards. 
it AS CLOSE TO THE BEND 
AS POSSIBLE 
( ) Reinstalt+-the-Switch-Boards in the chassis. 
— > a 
(_\eStart an 8-32 x 1/4" setscrew into the bandswitch 
“collar but do not tighten it. 
Cie . an ; : P 
: (} (_) Position the flat side (knob end) of the bandswitch 
eae 7 Ry < oa “Shaft as shown in the Pictorial. Then insert the shaft 
ae st through the switch detent on the front panel. Slip the 
i, FRONT bandswitch collar over the end of the shaft with the 
4 (O) SUBPANEL LIP setscrew positioned as shown. Using extreme care push 
BEE He hi NER RERWEEN Pie an ae the shaft through each wafer of the four switchboards. 
| POSITION e A 
THE FRONT SUBPANEL AND AROUND THE TWO If the shaft stops at a wafer, rotate the shaft slightly in 
THE WINDOW IN THE POSITION PRONGS EXACTLY AS both directions until it goes through the wafer. 
SHOWN. THEN SLIDE THE INDICATED. DO NOT BEND 
POINTER ONTO THE FRONT THE TWO PRONGS AGAINST a, 
SUBPANEL LIP. THE DIAL CORD UNTIL IN- — 
STRUCTED TO DO SO. (_)Tighten the bandswitch detent control nut. 
Detail 6-14B - 
( ) Rotate the tuning shaft a few times to make sure the () After the shaft is inserted through each wafer, slide the 
hie cord does not slip. If the dial cord does slip, untie bandswitch collar against the back of the detent switch 


( 


att 


the knot and pull the cord taut again. and tighten the setscrew. 


— 


_) AsiRg.long-nose pliers, carefully pull the shorting LOE 
springs from transistors Q401 and Q405 on the (_.)”_Refer to the Pictorial and install the bottom shield with 


receiver circuit board. “f three 6-32 x 1/4” screws in the indicated holes. 
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KNOB KNOB 


BUSHING 


PICTORIAL 6-16 
Refer to Pictorial 6-16 for the following steps. 


( ) Rotate the outer sleeve on the AF/RF Gain control 
fully counterclockwise. Install the lever knob as shown 
in the Pictorial. 


NOTE: Do not overtighten the screws in the knobs that will 
be installed in the next steps, or the threads may be stripped 
from the knobs. 


( ) Install’8-32 x 3/16” setscrews in the small knobs. 


(_) Rotate the inner control shaft fully counterclockwise 
until you hear it click into the OFF position. Then 
install a knob bushing and a small knob on the control 
shaft with the knob pointer in the OFF position. 


(_ ) Rotate the BAND switch fully counterclockwise. Then 
install a small knob.on-the control shaft with the setscrew 
against-the flat side of the shaft. 


ds \ormsfall 8-32 x 7/16” setscrews in the large knobs. 


(~)-_ Install a large knob on the Tuning shaft. 


__(.)tnistalt"a large knob on the Bandspread tuning shaft. 


Refer to Pictorial 6-17 for the following steps. 


(_ ).tCoosely mount the battery clamps at FG and FH on the 
' speaker shield with 8-32 x 3/8” hardware and a #8 flat 
washer. Position the clamps as shown. 


(_) Insert the battery into the battery clamps with the 
black lead down. Now tighten the battery clamp 
hardware. 


Gag sr eaTHKIT’ 


INSET 


OL S@ 7 
8-32 x 3/8 aa 


SCREW WASHER 


8-32 NUT 


#8 LOCKWASHER 


_ PICTORIAL 6-17 
. ff 


F 
Pra ff 
i fo 

7 


() Remove the tape from the white battery lead and 
, connect the lead to lug 4 of terminal strip DF (S-2). 


(€) Remove the tape from the black battery lead and 
connect the lead to lug 2 of terminal strip DF (S-3). 


NOTE: The red wire from the battery will be connected 
later. 


(_ )-tnstall the #53 lamp into the lamp socket at DE. 


x" 


es? 


(I. Connect a 1” length of bare wire between the screws of 


the MUTE terminal strip on the rear of the Receiver as 
shown in the inset drawing on Pictorial 6-17. 


Set the chassis aside temporarily. 
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CABINET TOP PARTS MOUNTING 


Refer to Pictorial 6-18 for the following steps. 


Bee eoshion the cabinet top as shown in the Pictorial. 


( “)_ Unpack the handle end caps, and clamps. 


(_ ) Position the handle on the cabinet top with the curved 
side of the handle ends as shown. Then mount the 
handle to the cabinet top with clamps and 4-40 x 3/ 
hardware at GA and GB. Do not overtighten the 
hardware or it may be hard to install the end caps in 
the following steps. 


end caps over the handle brackets at GA and GB 
lining up the hole in the cap and the pin on the 
clamp. Then press the end cap until it snaps in place. 
You may have to use your work surface as a support 
and press down firmly. 


SPEAKER LUGS 


4-40 NUT 
SMALL LOCKWASHER So 


CLAMP 


4-40 x 3/8" SCREW 
END > 
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() instal poodnuts at GC, GD, GE, and GF on the 
_eabinet top. Be sure to position the flat side of the 


A 


we 
© speednuts as shown. 


(_) Install an antenna grommet at GG by inserting a 

* grommet half into the hole from both sides of the 

cabinet top. Then press firmly against each grommet 
half until they lock in place. 


oa 


Ount the speaker and speaker grille to the cabinet top 
with 6-32 x 5/16’ hardware. Be sure to position the 
speaker lugs as shown in the Pictorial. 


Set the cabinet top aside. 


PLASTIC GROMMET 


6-32 x 5/16" SCREW 


x) 


Oo 
Pa 
oy 


HIT 


W/ 


©: 


SLR SPEAKER GRILLE 


Ba 


) 
#6 LOCKWASHER 
6-32 NUT 


#6 SPEEDNUT 


PICTORIAL 6-18 
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DC POWER CABLE WIRING 
Refer to Pictorial 6-19 for the following steps. 


(_) Measure and cut the lengths of red stranded and black 
stranded wire to the same length. 


(_) Remove 3/8” of insulation from both ends of each wire. 
Twist together the strands at the end of each wire. Then 
melt a small amount of solder on the wire strands to hold 
them together. 


TIGHTEN SCREWS 


PICTORIAL 6-19 
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(_) Locate the 2-terminal 
(#432-29). 


polarized plug assembly 


(_) If necessary, disassemble the plug assembly by first 
removing the plug pin. 


(_) Insert one end of the red stranded wire and one end of 
the black stranded wire through the plug shell. 


(_) Connect the red stranded wire to lug 1 of the 
2-terminal polarized plug (S-1). The numbers are 
molded into the back of the plug. 


(_) Connect the black stranded wire to lug 2 of the 
2-terminal polarized plug (S-1). 


(_) Push the 2-terminal polarized plug into the plug shell so 
the holes for the plug pin are in line. Start the plug pin 
into its hole with your fingers. Then crimp it into place 
with a pair of pliers. Tighten the two screws on the 
plug shell. 


(_) Set the cable aside until it is needed. 


This completes the Step-By-Step Assembly section of the 
Manual. All connections should be soldered except lug 1 of 
terminal strip DF. All wires should be connected except the 
red battery lead and the white wire from hole 12 in the 
receiver circuit board. These two wires will be connected 
later. Remove any wire clippings or solder splashes that may 
be lodged in the wiring. Then proceed to the Initial Tests 
section of the Manual. 


INITIAL 


NOTE: A VTVM ora V\ 
resistance and voltage te 
VOM having an impeda| 
not be used for the tests. | 


\ 
| 


| 
RESISTANCE TEST 


(_) Position all front pa 
following positions: 


AF GAIN—OFF (black 
RF GAIN—fully clockw 
RCV-STBY—RCV positi 


AF OAIN-OFF bik 


CAL-—to position opposi -——|_ -— 
AM-CW/SSB—CW/SSB p — =| 
AVC-MVC-—MVC positio ——= «= 

ANL-OFF—OFFposition. A $4 


BAND—band A position. 
MAIN TUNING—fully co 


FIGURE 3 
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DC POWER CABLE WIRING 
Refer to Pictorial 6-19 for the following steps. 


(_) Measure and cut the lengths of red stranded and black 
stranded wire to the same length. 


(_) Remove 3/8” of insulation from both ends of each wire. 
Twist together the strands at the end of each wire. Then 
melt a small amount of solder on the wire strands to hold 
them together. 


TIGHTEN SCREWS 


PICTORIAL 6-19 


(_) Locate the 2-terminal 
(#432-29). 


polarized plug assembly 


(_) If necessary, disassemble the plug assembly by first 
removing the plug pin. 


(_) Insert one end of the red stranded wire and one end of 
the black stranded wire through the plug shell. 


(_) Connect the red stranded wire to lug 1 of the 
2-terminal polarized plug (S-1). The numbers are 
molded into the back of the plug. 


( ) Connect the black stranded wire to lug 2 of the 
2-terminal polarized plug (S-1). 


(_) Push the 2-terminal polarized plug into the plug shell so 
the holes for the plug pin are in line. Start the plug pin 
into its hole with your fingers. Then crimp it into place 
with a pair of pliers. Tighten the two screws on the 
plug shell. 


(_) Set the cable aside until it is needed. 


This completes the Step-By-Step Assembly section of the 
Manual. All connections should be soldered except lug 1 of 
terminal strip DF. All wires should be connected except the 
red battery lead and the white wire from hole 12 in the 
receiver circuit board. These two wires will be connected 
later. Remove any wire clippings or solder splashes that may 
be lodged in the wiring. Then proceed to the Initial Tests 
section of the Manual. 


INITIAL TESTS 


NOTE: A VTVM ora VOM will be necessary to perform the 
resistance and voltage tests in this section of the Manual. A 
VOM having an impedance lower than 20 kQ/volt should 
not be used for the tests. 


RESISTANCE TEST 


(_) Position all front panel switches and controls in the 
following positions: 


BANDSPREAD-—fully counterclockwise. 
AF GAIN—OFF (black knob). 

RF GAIN—fully clockwise (silver knob). 
RCV-STBY—RCV position. 

CAL —to position opposite CAL. 
AM-CW/SSB—CW/SSB position. 
AVC-MVC—MVC position. 
ANL-OFF—OF Fposition. 

BAND-—band A position. 

MAIN TUNING—fully counterclockwise. 


HEATHEIT® 


( ) Position the METER ADJUST control on receiver 
circuit board-rotate control fully clockwise and then 
1/4 turn counterclockwise when viewed from the rear 
of the Receiver.-See Figure 4 (fold-out from Page 73). 


Refer to Figure 1 (fold-out from Page 69) for the following 
steps. 


NOTE: The following tests are performed to be sure that the 
Kit has been wired properly and that no short circuits exist 
in the supply circuits. If the proper results are not obtained, 
refer to the “In Case of Difficulty” section of the Manual. 


(_ ) Connect the meter common lead to the chassis and touch 
the ohms lead to the 5-1/4” white hookup wire 
extending from hole 12 in the receiver circuit board as 
shown. 


(_) The meter should indicate approximately 120 2. 


(_) Turn on the Receiver. There should be no change in the 
meter indication. Then turn OFF the Receiver. 


( ) Disconnect the ohms lead from the white wire. 


69 


amt 


FIGURE 1 
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VOLTAGE TEST 


i] 


Refer to Figure 2 for the following steps. be VOLTS 


(_) Adjust the meter to read DC volts on the +15 volt 
range. 


(_ ) Remove the tape from the red battery lead. 


(_) Connect the meter DC volts lead to the red battery lead 
as shown. 


(_) The meter should indicate zero volts. 


( ) Turn on the Receiver. The meter should now indicate 
approximately 9.6 volts. Then turn OFF the Receiver. 


(_ ) Disconnect the meter leads. 


COMMON 
BATTERY WIRING AND CHARGING ily 


Refer to Figure 3 (fold-out from this page) for the following 
steps. 


(_) Connect the 5-1/4” white hookup wire coming from 
hole 12 in the receiver circuit board to lug 1 of 
terminal strip DF (NS). 


(_ ) Connect the red battery lead to lug 1 of terminal strip 
DF (S-4). 


NOTE: The Receiver can be wired to charge from either a 
120 VAC or 240 VAC power source as well as 12 to 15 
VDC. In the following steps, connect the Receiver to the AC 
power source for which it has been wired, or to a DC power 
source, 


( ) Connect the Receiver to the proper charging source, 
but do not turn the Receiver on for at least 24 hours to 
allow the battery to charge. Refer to Figure 3A for 
connecting the DC charging cable to the Receiver and a 
DC power source. 


Figure 2 


(_) After the battery has charged, disconnect the Receiver 
from the power source. 
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METER ADJUSTMENT AND NOISE TEST 


Refer to Figure 4 (fold-out from Page 73) for the following 
steps. 


NOTE: If you do not obtain the correct results in any of the 
following tests, turn OFF the Receiver and refer to the In &Q 
Case of Difficulty section of the Manual. 


( ) Connect the speaker leads. Q 


S) 


(_) Turn on the Receiver. Adjust the METER ADJUST STTEMINEL OY 
control with a small screwdriver so the meter needle is 
between the O (zero) and the 1 (one) on the scale. You 
should hear background noise. (You should also be able 


to increase and decrease the noise with the AF GAIN 
control.) 


(_) Now increase the AF GAIN control until the 
background noise is louder than the average listening BLK RED 
level. 


(_) Touch the metal tip of a small screwdriver to the 
indicated end of the resistor shown in the Figure. Then 
place your finger against the metal shaft of the 
screwdriver. The background noise should increase 
slightly. 


ms 
Sea 
BATTERY 


(_ ) Place the AM-CW/SSB switch in the AM position. The 
background noise should decrease in volume. | 


(_) Place the ANL-OFF switch in the ANL position. There 
should be a further decrease in the background noise 


volume: Figure 3-A 


IX 


(_) Press the LIGHT switch. Both panel lamps should light. 

(_) Place the RCV-STBY switch in the STBY position. The 
background noise should stop. Then turn the switch to 
the RCV position. 


(_) Turn the Receiver off. 


This completes the Initial Tests section of the Manual. 
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VOLTAGE TEST 
Refer to Figure 2 for the following steps. 


(_) Adjust the meter to read DC volts on the +15 volt 
range. 


(_) Remove the tape from the red battery lead. 


(_) Connect the meter DC volts lead to the red battery lead 
as shown. 


(_) ‘The meter should indicate zero volts. 


(_) Turn on the Receiver. The meter should now indicate 
approximately 9.6 volts. Then turn OFF the Receiver. 


( ) Disconnect the meter leads. 


BATTERY WIRING AND CHARGING 


Refer to Figure 3 (fold-out from this page) for the following 
steps. 


(_) Connect the 5-1/4’ white hookup wire coming from 
hole 12 in the receiver circuit board to lug 1 of 
terminal strip DF (NS). 


(_ ) Connect the red battery lead to lug 1 of terminal strip 
DF (S-4). 


NOTE: The Receiver can be wired to charge from either a 
120 VAC or 240 VAC power source as well as 12 to 15 
VDC. In the following steps, connect the Receiver to the AC 
power source for which it has been wired, or to a DC power 
source. 


(_) Connect the Receiver to the proper charging source, 
but do not turn the Receiver on for at least 24 hours to 
allow the battery to charge. Refer to Figure 3A for 
connecting the DC charging cable to the Receiver and a 
DC power source. 


( ) After the battery has charged, disconnect the Receiver 
from the power source. 


DC VOLTS 


HEATHEKIT’ 


—] 


COMMON 


Figure 2 


Gea uraryuKnir , Faved) 
METER ADJUSTMENT AND NOISE TEST 


Refer to Figure 4 (fold-out from Page 73) for the following 
steps. 


NOTE: If you do not obtain the correct results in any of the 
following tests, turn OFF the Receiver and refer to the In 
Case of Difficulty section of the Manual. 


(_) Connect the speaker leads. 


© zs 
S) CEES 
(_) Turn on the Receiver. Adjust the METER ADJUST 2-TERMINAL (x 


control with a small screwdriver so the meter needle is 
between the O (zero) and the 1 (one) on the scale. You 
should hear background noise. (You should also be able 
to increase and decrease the noise with the AF GAIN 
control.) 


(_) Now increase the AF GAIN control until the 
background noise is louder than the average listening 
level. 


(_) Touch the metal tip of a small screwdriver to the 
indicated end of the resistor shown in the Figure. Then 
place your finger against the metal shaft of the 
screwdriver. The background noise should increase 
slightly. 


BA 
(_) Place the AM-CW/SSB switch in the AM position. The 
background noise should decrease in volume. | 


(_) Place the ANL-OFF switch in the ANL position. There 
should be a further decrease in the background noise 


volume. _ Figure 3-A 


Press the LIGHT switch. Both panel lamps should light. 


_ 
— 


(_) Place the RCV-STBY switch in the STBY position. The 
background noise should stop. Then turn the switch to 
the RCV position. 


(_) Turn the Receiver off. 


This completes the Initial Tests section of the Manual. 
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COUNTERCLOCKWISE ¢ x CLOCKWISE 
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MODEL GR-78 


Refer to Figure 4 for t 


NOTE: In the follow 
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aligned. It may be né 
pointer slightly. 


( ) Rotate the MAI 
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ALIGNMENT aa cs. 


#6 x 1/4" SHEET 
METAL SCREW 


Refer to Figure 4 for the following steps. (_) Install the antenna in antenna bushing DD. 


NOTE: In the following step, be sure the dial pointer lines | ( ) Make sure the speaker wires are connected to the 
up properly on the dial so the Receiver will be properly speaker. 

aligned. It may be necessary to adjust the position of the 

pointer slightly. 


( ) Rotate the MAIN TUNING control fully clockwise. 
The pointer should line up with the ends of the six 


100kQ 
RESISTOR 


(_) Position the cabinet top on the chassis by carefully 


white lines at the right end of the dial. Crimp the dial sliding the cabinet FOR) Cver the whip antenna and 
pointer tabs on the dial cord as shown in inset drawing pushing it into position. Be careful the antenna 
#1 on Figure 4. Now turn the MAIN TUNING dial grommet does not get pushed from the hole. 

fully counterclockwise. The main tuning capacitor 

plates should be fully meshed and the dial pointer 

should be even with the ends of the white lines at the 

left end of the dial. Check to make sure that this (_) Temporarily secure the cabinet top with two #6 x 1/4” 


LUT 


~ 


Um 
Py N 


alignment is correct or the Receiver’s calibration will be sheet metal screws at the location shown in inset 
incorrect. drawing #2 on Figure 4. 
7 INSET #1 
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TAPE SCREWDRIVER 


Figure 5A 


Refer to Figure 5 (fold-out from this page) for the following 
steps. 


(_ ) Locate the spring clip (#258-183) and slide it between 
the variable tuning capacitor and chassis as shown. 
Press the clip in until its end is even with the top edge 
of the variable tuning capacitor. 


( ) Position the Receiver on its side as shown. 


CAUTION: In the following steps you will be instructed to 
preset the trimmer capacitors so that the pointer will track 
properly with the dial number. Be sure you do not change 
the settings of the coils unless instructed to do so in a step. 
These coils are accurately prealigned at the factory. If their 
settings are changed without the use of proper instruments 
and alignment procedure knowledge, the Receiver will tune 
improperly. 


(_) Turn all the trimmer capacitors fully clockwise until 
they just start to tighten. Then turn each trimmer 
counterclockwise the number of turns indicated in the 
following chart. 


Gag un eATHKIT’ 


This can be done quite accurately by placing a length of tape 
on a screwdriver as shown in Figure 5A. 


NOTE: The Receiver can be aligned with instruments or 
without instruments. Instrument alignment will result in an 
increase in accuracy and sensitivity. However, it requires the 
use of an RF generator that can deliver a modulated signal 
from 190 kHz to 30 MHz. If a generator is available, proceed 
to ‘‘Alignment With Instrument” on Page 77. Otherwise 
proceed with “Alignment Without Instruments.” 
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ALIGNMENT WITHOUT INSTRUMENTS 


The alignment without instruments is accomplished by using 
signals of known frequencies from radio stations. For best 
results, use an external antenna. If an external antenna is not 
already available, refer to ‘‘Antenna Installation’’ on Page 
89. 


In the following steps, only the trimmer capacitors will be 
adjusted. The coils are preadjusted and should not be 
changed. The ANT and RF trimmers will be adjusted for 
peak (strongest) signals using the Relative Signal meter in 
the Receiver. If the signal is too weak for a good meter 
indication, it will be necessary to adjust the trimmers for the 
loudest signal from the speaker. The OSC trimmers will be 
adjusted so that the received station appears at the proper 
frequency on the dial. 


A station near the high end of the band should be selected 
for best results. Refer to the following information 
concerning station location and identification for bands A 
through F. 


BAND A 

Refer to Page 91 in this Manual and to Page 3 in the 
“Heathkit Logs and Charts’’ book supplied with the Kit. 
Select a weather information station in your area, or call a 
local airport to see if there is a low-frequency navigation 
beacon station operating near your location. 


BAND B 


Refer to your newspaper for some local broadcast stations 
that can be received in your area. For best results, choose a 
station near the high frequency end of the band. 


BANDS C THROUGH F 


These bands can be aligned by using broadcast stations 
between 1.3 to 1.6 MHz, or one of the following types of 
stations: 


The United States Government operates two radio stations 
that give standard time and frequency signals: WWV in 
Boulder, Colorado, and WWVH in Hawaii. These stations 
transmit on the following frequencies: 2.5 MHz, 5 MHz, 10 
MHz, 15 MHz, 20 MHz, and 25 MHz. The transmitted 
signals include a ticking sound (one-second time ticks), 440 
Hz and 600 Hz audio tones, station identification in 
Internation Morse Code, voice, or voice and Morse Code 
time signals. These signals are usually best received early in 
the morning or late at night. 


The other types of stations are a marine station, 
radiotelephone, an amateur radio or CB station. If you or a 
friend has a marine radiotelephone and know what the 
transmitting frequency is, it can be used to align band C. 
The amateur radio station can be used to align bands C 
through .F. The CB station can be used to align band F only. 
If one of these two types of stations is used, the pointer on 
the Receiver main tuning dial must be set to the exact 
frequency of the transmitting station. 


(_) Set the controls and switches as follows: 


BANDSPREAD—Fully counterclockwise. 
AF GAIN—OFF. 

RF GAIN—Fully clockwise. 
RCV-STBY—RCV. 

CAL—To position opposite CAL. 
AM-CW/SSB—AM. 

AVC-MVC-—AVC. 

ANL-OFF—OFF. 

BAND—Band B. 

TUNING—Fully clockwise. 


(_) Turn the Receiver on and set the AF GAIN control to 
the desired listening level. 


NOTE: It is desirable to align band B first, because of the 
greater number of stations to choose from. Align all six 
bands using the following chart. 


BANDSPREAD 
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(Ses een oer o 
TAPE SCREWDRIVER 
Figure 5A 


Refer to Figure 5 (fold-out from this page) for the following 
steps. 


(_ ) Locate the spring clip (#258-183) and slide it between 
the variable tuning capacitor and chassis as shown. 
Press the clip in until its end is even with the top edge 
of the variable tuning capacitor. 


(_ ) Position the Receiver on its side as shown. 


CAUTION: In the following steps you will be instructed to 
preset the trimmer capacitors so that the pointer will track 
properly with the dial number. Be sure you do not change 
the settings of the coils unless instructed to do so in a step. 
These coils are accurately prealigned at the factory. If their 
settings are changed without the use of proper instruments 
and alignment procedure knowledge, the Receiver will tune 
improperly. 


(_) Turn all the trimmer capacitors fully clockwise until 
they just start to tighten. Then turn each trimmer 
counterclockwise the number of turns indicated in the 
following chart. 


HEATHEKIT’ 


This can be done quite accurately by placing a length of tape 
on a screwdriver as shown in Figure 5A. 


BAND ANTENNA OSCILLATOR 


NOTE: The Receiver can be aligned with instruments or 
without instruments. Instrument alignment will result in an 
increase in accuracy and sensitivity. However, it requires the 
use of an RF generator that can deliver a modulated signal 
from 190 kHz to 30 MHz. If a generator is available, proceed 
to “Alignment With Instrument” on Page 77. Otherwise 
proceed with “Alignment Without Instruments.” 
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ALIGNMENT WITHOUT INSTRUMENTS 


The alignment without instruments is accomplished by using 
signals of known frequencies from radio stations. For best 
results, use an external antenna. If an external antenna is not 
already available, refer to ‘Antenna Installation” on Page 
89. 


In the following steps, only the trimmer capacitors will be 
adjusted. The coils are preadjusted and should not be 
changed. The ANT and RF trimmers will be adjusted for 
peak (strongest) signals using the Relative Signal meter in 
the Receiver. If the signal is too weak for a good meter 
indication, it will be necessary to adjust the trimmers for the 
loudest signal from the speaker. The OSC trimmers will be 
adjusted so that the received station appears at the proper 
frequency on the dial. 


A station near the high end of the band should be selected 
for best results. Refer to the following information 
concerning station location and identification for bands A 
through F. 


BAND A 

Refer to Page 91 in this Manual and to Page 3 in the 
“Heathkit Logs and Charts’’ book supplied with the Kit. 
Select a weather information station in your area, or call a 
local airport to see if there is a low-frequency navigation 
beacon station operating near your location. 


BAND B 


Refer to your newspaper for some local broadcast stations 
that can be received in your area. For best results, choose a 
station near the high frequency end of the band. 


BANDS C THROUGH F 


These bands can be aligned by using broadcast stations 
between 1.3 to 1.6 MHz, or one of the following types of 


stations: 


The United States Government operates two radio stations 
that give standard time and frequency signals: WWV in 
Boulder, Colorado, and WWVH in Hawaii. These stations 
transmit on the following frequencies: 2.5 MHz, 5 MHz, 10 
MHz, 15 MHz, 20 MHz, and 25 MHz. The transmitted 
signals include a ticking sound (one-second time ticks), 440 
Hz and 600 Hz audio tones, station identification in 
Internation Morse Code, voice, or voice and Morse Code 
time signals. These signals are usually best received early in 
the morning or late at night. 


The other types of stations are a marine station, 
radiotelephone, an amateur radio or CB station. If you or a 
friend has a marine radiotelephone and know what the 
transmitting frequency is, it can be used to align band C. 
The amateur radio station can be used to align bands C 
through.F. The CB station can be used to align band F only. 
If one of these two types of stations is used, the pointer on 
the Receiver main tuning dial must be set to the exact 
frequency of the transmitting station. 


(_ ) Set the controls and switches as follows: 


BANDSPREAD—Fully counterclockwise. 
AF GAIN—OFF. 

RF GAIN—Fully clockwise. 
RCV-STBY—RCV. 

CAL-—To position opposite CAL. 
AM-CW/SSB—AM. 

AVC-MVC-—AVC., 

ANL-OFF—OFF. 

BAND—Band B. 

TUNING—Fully clockwise. 


(_) Turn the Receiver on and set the AF GAIN control to 
the desired listening level. 


NOTE: It is desirable to align band B first, because of the 
greater number of stations to choose from. Align all six 
bands using the following chart. 
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TRIMMER CAPACITOR PROCEDURE FOR BANDS A, B, C, D, E, AND F. 
ADJUSTMENT 


OSCILLATOR Tune in a station with a known frequency near the high 
frequency (right) end of the band. Check the dial to see if 
the pointer is exactly on, above, or below the correct 
transmitting frequency of the station. If the pointer is 
exactly on the correct frequency, proceed to the antenna 
trimmer adjustment. If the pointer is above the correct 
frequency, proceed with step A. If the pointer is below the 
correct frequency, proceed to step B. 


NOTE: When turning an oscillator trimmer capacitor 
counterclockwise, the station will move toward the low 
frequency (left) end of the dial. Turning the oscillator 
trimmer capacitor clockwise will move the station toward 
the high frequency (right) end of the dial. In the following 
steps, you will be instructed to turn the trimmer capacitors 
counterclockwise or clockwise. Read each step and 
understand it before performing the step. 


A. If the pointer is above the correct frequency, turn the 
TUNING control counterclockwise until the pointer 
indicates the correct transmitting frequency of the 
station. Now turn the oscillator trimmer capacitor 
slowly in a counterclockwise direction until you can 
hear the station again. Now proceed to the antenna 
trimmer adjustment. 


If the pointer is below the correct frequency, turn the 
TUNING control clockwise until the poiriter indicates 
the correct transmitting frequency of the station. Now 
turn the oscillator trimmer capacitor slowly in a 
clockwise direction until you can hear the station 
again. Now proceed to the antenna trimmer 
adjustment. 


Tune in the station for a maximum meter reading. 
Check to be sure the pointer is exactly over the 
correct transmitting frequency. If the pointer is not, 
repeat this adjustment. 


NOTE: If you are not satisfied with the alignment at this time, you can turn the oscillator trimmer 
capacitor clockwise until it is snug. Then return to the start of the Alignment section and begin again. 
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ANTENNA 


Adjust slowly for a maximum meter needle reading. When 
the meter needle is approaching full-scale (toward 5), turn 
the RF GAIN control counterclockwise until a half scale 


reading is obtained. 


Adjust slowly for a maximum meter reading. 


} 
/ 


(_) Adjust the 455 kHz mixer coil for a maximum meter 
indication with the Receiver tuned to any station on 
band B. 


(_) Adjust the 4.034 MHz mixer coil for a maximum meter 
indication with the Receiver tuned to any station on 
band F. This should take no more than a full rotation 
in either direction. If you do not obtain this peak 
within one full rotation in either direction, you may 


have the oscillator set to an image frequency. Return 
the oscillator trimmer capacitor until the same station 
is received at a different oscillator trimmer setting. 
Then repeak the mixer coil. 

(_) Turn the Receiver off. 


This completes the ‘Alignment Without Instruments.” 


Proceed to the BFO Alignment on Page 80. 


ALIGNMENT WITH INSTRUMENTS 


NOTE: To perform the steps in this section, it is necessary 
to have a signal generator that is capable of delivering a 
modulated signal within a frequency range of 190 kHz to 30 
MHz. 


( ) Refer to Figure 5 (fold-out from Page 74) for the 
following steps. 


( ) Set the controls and switches of the Receiver as 
follows: 


BANDSPREAD—Fully counterclockwise. 
AF GAIN—OFF. 

RF GAIN—Fully clockwise. 
RCV-STBY—RCV. 

CAL-To position opposite CAL. 
AM-CW/SSB—AM. 

AVC-MVC—AVC. 

ANL-OFF—OFF. 

BAND—Band A. 

TUNING—Fully clockwise. 


(_) Refer to the inset drawing in the Figure and connect 
the generator to the EXTERNAL ANT terminals on 
the rear panel of the Receiver. 


(_) Besure the whip antenna is fully collapsed. 


(_) Turn on the signal generator and allow it to warm up. 


NOTE: In all alignment steps, as the adjustments peak, 
reduce the signal generator’s output to the lowest possible 
level so as not to overload the Receiver. A good output level 
will result in a midscale reading on the signal strength meter. 


Since the antenna (ANT), RF, mixer, and oscillator (OSC) 
coils have been pretuned at the factory, only a slight 
adjustment should be required to peak them. Perform the 
steps in the following Alignment Chart. Use the alignment 
tool furnished with the Kit to adjust the coils. 
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ALIGNMENT CHART 


TUNE SIGNAL SET BAND SET RECEIVER 
GENERATOR TO: SWITCH TO: DIAL TO: 


400 kHz Band A OSC trimmer 
until tone is heard 


400 kHz A ANTENNA trimmer 
A RFE trimmer 
455 kHz MIXER coil 
200 kHz A OSC coil until tone 
is heard: 
A ANTENNA coil 
200 kHz A RF coil 


ADJUST FOR MAXIMUM 
METER READING 


400 kHz 


NOTE: It may be necessary 


to use a high signal output 
from the generator for steps 
173, 678, 15/13, 16,19, 20; 
and 25. 


400 kHz 


200 kHz 
200 kHz 


Repeat steps 1 through 
4 until no further 
improvement is noticed. 


1.3 MHz B ANTENNA trimmer 
B RE trimmer 
B OSC coil until 
tone is heard 


B ANTENNA coil 
B RF coil 


Repeat steps 6 through 9 
until no further improvement 
is noticed. 


C ANTENNA trimmer 
C RF trimmer 
455 kHz Mixer coil 


C OSC coil until 
tone is heard 


1.3 MHz 1.3 MHz B OSC trimmer until 
tone is heard 
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TUNE SIGNAL SET BAND SET RECEIVER ADJUST FOR MAXIMUM 
GENERATOR TO: SWITCH TO: DIAL TO: METER READING 


Repeat steps 11 through 14 
until no further improvement 
is noticed. 


D OSC trimmer until 
tone is heard 


Leave the Receiver set at 7 MHz. Tune the signal generator to 7.910 MHz and increase its output. A second signal 
should be audible; this is the image frequency. The signal should be down in magnitude when the circuit: is 
correctly aligned. Tune the signal generator to 6.09 MHz. If the alignment signal is heard at this frequency, the 
Oscillator is incorrectly set 455 kHz below the incoming signal. If this should occur, decrease the trimmer 
capacity by turning the Band D OSC trimmer counterclockwise until the second signal is heard and peaked on the 
meter. 


[ome 


Repeat steps 16, 17, 19, 
and 20 until no further 
improvement is noticed. 


1 


E OSC trimmer 
until tone is heard 


24. | Leave the Receiver set at 17 MHz. Tune the signal generator to 16.09 MHz. A second signal should be audible; this 
is the image frequency. The signal should be down in magnitude when the circuit is correctly aligned. Tune the 
signal generator to 17.91 MHz, If the alignment signal is heard at this frequency, the oscillator is incorrectly set 
455 kHz above the incoming signal. If this should occur, increase the trimmer capacity by turning the Band E OSC 
trimmer clockwise until the second signal is heard and peaked on the meter. 


E OSC coil until 
tone is heard 

~E ANTENNA coil 
E RF coil 


N 
~ 


Repeat steps 22, 23, 25, 
and 26 until no further 
improvement is noticed. 


F OSC trimmer until 
tone is heard 


N 
(ee) 
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TUNE SG eee SET BAND SET RECEIVER ADJUST FOR MAXIMUM 
SG eee TO: SWITCH TO: DIAL TO: METER READING 


F ANTENNA trimmer 

F RF trimmer 

4.034 MHz mixer coil 

NOTE: If you do not obtain this 
peak within one full rotation in 
either direction, you may have the 
oscillator set to an _ image 
frequency. Retune the oscillator 
trimmer capacitor for another tone 
and then repeak the mixer coil. 


30. 18 MHz 


F OSC coil until 
tone is heard 


F ANTENNA coil 
F RF coil 


31. 18 MHz 


32. Repeat steps 28 through 
31 until no further 
improvement is noticed. 


This completes the Alignment With Instruments. Proceed to 
the BFO Alignment. 


BFO ALIGNMENT 


Refer to Figure 6 for the following steps. (_) Tune in a broadcast station with the TUNING control 
until a maximum reading is indicated on the meter. 
(_) Remove the cabinet top from the chassis. 
(_) Place the AM-CW/SSB switch in the CW/SSB position. 


(_) Set the controls and switches as follows: A loud tone or squeal should be heard from the 
speaker. 
BANDSPREAD—ftully counterclockwise. 
AF GAIN—OFF. 
RF GAIN—fully clockwise. NOTE: Do not rotate the slug more than one turn in either 
RCV-STBY—RCV. direction when making the following alignment. 


CAL—to position opposite CAL. 
AM-CW/SSB—AM. 


AVC-MVC—AVC. (_) Insert the alignment tool in the slug of BFO coil T401. 
ANL-OFF—OFF. Slowly rotate the alignment tool in one direction and 
BAND-—to Band B position. listen for a decrease in pitch and volume of the tone. If 

the volume and pitch seem to increase, rotate the 

(_ ) Make sure the speaker is connected to the chassis. alignment tool in the opposite direction. Slowly rotate 


the alignment tool until the tone stops or sounds like 
( ) Turn on the Receiver. an intermittent growl (zero beat). 
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Figure 6 


(_) Tune through the zero beat signal with the TUNING (_) Turn off the Receiver. 
control. The tone should be equal on both sides of the 
zero beat. 


(_) Place the AM-CW/SSB switch in the AM position. The This completes the BFO Alignment. Proceed to the “500 
growl should no longer be heard. kHz Crystal Calibration Alignment” on Page 82. 
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500 kHz CRYSTAL CALIBRATION ALIGNMENT 


Refer to Figure 7 for the following steps. 


) 


Set the controls and switches as follows: 


BANDSPREAD-—tfully counterclockwise. 

AF GAIN—OFF. 

RF GAIN—fully clockwise. 

RCV-STBY—RCV. 

CAL—to position opposite CAL. 

AM-CW/SSB—AM. 

AVC-MVC—AVC. 

ANL-OFF—ANL. 

BAND-—to the appropriate band to receive WWV at 2.5, 
5, 10, 15, 20, or 25 MHz. 


(_) Make sure the speaker is connected to the chassis. 


(_) Turn on the Receiver. 


( ) 


( ) 


This 


Tune to station WWV or WWVH on 5, 10, 15, or 20 
MHz. 


Turn CAL switch to CAL. 


Adjust the ceramic trimmer capacitor on the Receiver 
circuit board with a nonmetallic screwdriver for a ‘’zero 
beat” in the Receiver. The period when no tone 
modulation is present allows easier identification of the 
zero beat. Zero beat is the point at which a harmonic 
of 500 kHz corresponds to the frequency of the station 
tuned in on the Receiver. As the zero beat is 
approached, a tone that decreases in frequency until it 
finally stops will be heard from the Receiver. Set the 
CAL switch to the position opposite CAL and then 
back to CAL to be sure you have a true zero beat. Turn 
OFF the Receiver. ‘ 

“500 kHz Calibration 


completes the Crystal 


Alignment.” 


5.5 MHz TRAP COIL ALIGNMENT 


Set the controls and switches as follows: 


ANTENNA-—collapsed. 
BANDSPREAD-—fully counterclockwise. 
AF GAIN—OFF. 

RF GAIN—fully clockwise. 
RCV-STBY—RCV. 

CAL—to position opposite CAL. 
AM-CW/SSB—AM., 

AVC-MVC—AVC. 

ANL-OFF—OFF. 

BAND-D. 


Make sure the speaker is connected. 
Turn the Receiver on and tune slowly back-and-forth 


between 5 MHz and 6 MHz. If there is a noted rise in 
the meter indication around 5.5 MHz, proceed with the 


following steps. If there is no noted rise, turn OFF the 
Receiver and proceed to the “Final Assembly”’ section 


of the Manual. 


Refer to the inset drawing on Figure 7 for the following 
steps. 


(_ ) Remove the bottom shield from the Receiver. 


(_) Adjust the 5.5 MHz trap coil for a null on the meter. 


( ) Turn off the Receiver. 


(_) Replace the bottom shield. 


This completes the 5.5 MHz Trap Coil Alignment. Proceed 
to the “Final Assembly”’ section. 
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FINAL ASSEMBLY 


Refer to Pictorial 6-20 for the following steps. 


( ) Carefully peel away the backing paper from the blue 
and white identification label. Then press the label 
onto the chassis in the position shown. Be sure to refer 
to the numbers on the label in any communications 
you have with the Heath Company about this kit. 


(_) Cut each of the two fiber spacers into three equal 
strips. Remove the paper backing from the strips and 
press the three strips on each end of the bezel as 
shown. 


(_) Install the bezel over the front panel with two 6-32 x 
1/4” flat head screws in the lower holes of the bezel. 
Be careful not to scratch the bezel while completing 
the following steps. 


() Position the cabinet top over the chassis as shown. 
Then set the cabinet top on the chassis. Install 6-32 x 
5/16” screws through the cabinet top and into the top 


holes of the bezel. Be sure the speaker wires are 
connected to the speaker. 


Refer to Pictorial 6-21 for the following steps. 
(_) Position the Receiver as shown. 


(_) Mount the cabinet top to the rear panel with #6 x 1/4” 
sheet metal screws. 


HEATHEHIT® 


(_) Position the cabinet bottom as shown in the Pictorial. 


( ) Position the Receiver in the cabinet bottom and make 
sure it is seated properly. Then mount the cabinet 
bottom to the cabinet top with four 6-32 x 1/4” 
screws. 


(_) Finish mounting the cabinet bottom with two #6 x 
1/4’ sheet metal screws into the rear panel. 


Detail 6-21A 


(_) Refer to Detail 6-21A and mount a foot at each corner 
on the bottom of the Receiver. Peel away the 
protective paper on each foot and stick it into place as 
shown. 


Remove the paper backing from the Warning label. 
Press the label onto the bottom of the cabinet bottom. 


— 
— 


This completes the assembly of your General Coverage 
Receiver. Proceed to the “Operation’’ section of the Manual. 
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OPERATION 


Before attempting to use the Receiver, carefully read the 
front and rear panel explanations to learn the functions of 
each of the controls, switches, and connectors. 


FRONT AND REAR PANEL 
CONTROLS AND SWITCHES 


Refer to Figure 8 (fold-out from Page 86) and the following 
information for a description of control and switch 
functions. 


AF GAIN—Turns the Receiver on or OFF. Varies the 
loudness of the sound from the speaker or headphones by 
controlling the amount of audio amplifier gain. 


RF GAIN—Varies the loudness of the sound from the 
speaker or headphones by controlling the amount of RF 
amplifier gain. NOTE: It may be desirable to set this control 
toward full counterclockwise on strong SSB signals for best 
fidelity. Normally it will be set at or near its full clockwise 


position. 


AM-CW/SSB-Selects the following types of reception: AM 
(amplitude modulation), SSB (single sideband) or CW 
(continuous wave). 


BAND-Selects one of six frequency bands: A, B, C, D, E, or 
F. 


MAIN TUNING—Tunes the Receiver to the desired station. 


BANDSPREAD-A fine tuning adjustment that is used in 
conjunction with the Main Tuning to help separate 
close-together signals on crowded frequency bands. This 


control is normally left in fully CCW position when not in 


use, since it affects the main dial calibration. To use the 
calibrated BANDSPREAD, set the MAIN TUNING dial to 
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one of the frequencies shown on the right side of the 
bandspread scale. Now tune with the Bandspread for 
expanded frequency coverage. It will seldom be necessary to 
use this control on Bands A and B. 


AVC/MVC—Automatic Volume Control. The AVC circuit 
automatically adjusts the volume level to compensate for 
changes in signal strength. It also reduces the effect of 
“blasting’’ when a strong signal is tuned in. Leave this switch 
in the AVC position except when listening to very weak 
stations and then the MVC position should be used. This will 
allow manual volume control of the RF stage. Distortion 
will occur, however, if a strong station is received when the 
AF Gain control is fully clockwise. 


ANL-OFF—Automatic Noise Limiter. Limits static and 
ignition noise when in the ANL position. Turn this switch to 
ANL only when noise limiter action is desired. When a 
strong signal is tuned in, turn the switch to OFF to prevent 
distortion. 


RCV/STBY—This switch has two positions; RCV (receive) 
and STBY (standby). For normal Receiver operation, use 
the RCV position. To keep the Receiver ready for instant 
use, switch to the STBY position. 


TUNING METER—Provides meter indication for precise 
signal tuning. AVC-MVC switch must be set to the AVC 
position to allow this meter to be used. For maximum meter 
deflection the RF GAIN must be in the full clockwise 
position. 
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OPERATION 


Before attempting to use the Receiver, carefully read the 
front and rear panel explanations to learn the functions of 
each of the controls, switches, and connectors. 


FRONT AND REAR PANEL 
CONTROLS AND SWITCHES 


Refer to Figure 8 (fold-out from Page 86) and the following 
information for a description of control and switch 
functions. 


AF GAIN—Turns the Receiver on or OFF. Varies the 
loudness of the sound from the speaker or headphones by 
controlling the amount of audio amplifier gain. 


RF GAIN—Varies the loudness of the sound from the 
speaker or headphones by controlling the amount of RF 
amplifier gain. NOTE: It may be desirable to set this control 
toward full counterclockwise on strong SSB signals for best 
fidelity. Normally it will be set at or near its full clockwise 


position. 


AM-CW/SSB-Selects the following types of reception: AM 
(amplitude modulation), SSB (single sideband) or CW 
(continuous wave). 


BAND-—Selects one of six frequency bands: A, B, C, D, E, or 
F. 


MAIN TUNING—Tunes the Receiver to the desired station. 
BANDSPREAD-—A fine tuning adjustment that is used in 


conjunction with the Main Tuning to help separate 
close-together signals on crowded frequency bands. This 


control is normally left in fully CCW position when not in — 


use, since it affects the main dial calibration. To use the 
calibrated BANDSPREAD, set the MAIN TUNING dial to 
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one of the frequencies shown on the right side of the 
bandspread scale. Now tune with the Bandspread for 
expanded frequency coverage. It will seldom be necessary to 
use this control on Bands A and B. 


AVC/MVC—Automatic Volume Control. The AVC circuit 
automatically adjusts the volume level to compensate for 
changes in signal strength. It also reduces the effect of 
‘blasting’ when a strong signal is tuned in. Leave this switch 
in the AVC position except when listening to very weak 
stations and then the MVC position should be used. This will 
allow manual volume control of the RF stage. Distortion 
will occur, however, if a strong station is received when the 
AF Gain control is fully clockwise. 


ANL-OFF—Automatic Noise Limiter. Limits static and 
ignition noise when in the ANL position. Turn this switch to 
ANL only when noise limiter action is desired. When a 
strong signal is tuned in, turn the switch to OFF to prevent 
distortion. 


RCV/STBY—This switch has two positions; RCV (receive) 
and STBY (standby). For normal Receiver operation, use 
the RCV position. To keep the Receiver ready for instant 
use, switch to the STBY position. 


TUNING METER-—Provides meter indication for precise 
signal tuning. AVC-MVC switch must be set to the AVC 
position to allow this meter to be used. For maximum meter 
deflection the RF GAIN must be in the full clockwise 
position. 
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CAL—The calibrate switch turns on a 500 kHz crystal 
oscillator which provides calibrate signals every 500 kHz 
along the dial. 


LIGHT SWITCH-—A spring return switch that turns on the 
panel lamps. Returns to off by spring action to coconserve 
battery power. 


120 VAC Socket—Provides for connection to 120 VAC 
charging source (or 240 VAC, depending on how the 
Receiver is wired). 


12 VDC Socket-Provides for connection for 12 to 15 VDC 
charging source. 


PHONE JACK—For headphones or external speaker. The 
speaker is automatically disconnected when phone plug is 
inserted. 


TUNING AM SIGNALS 
The Receiver controls should be set as follows: 


AF GAIN—On (turn clockwise to a comfortable listening 
level). 

AM-CW/SSB—AM. 

BAND SWITCH—Desired band. 

RF GAIN—Full on (clockwise). 

ANL-OFF—OFF (unless excess noise is present). 
AVC-MVC—AVC (unless copying a weak signal). 


Tune the signal to peak the reading on the tuning meter, 
then adjust AF GAIN control for desired output level. If the 
signal is extremely strong, turn the RF GAIN control 
counterclockwise to reduce possible distortion. 


TUNING SSB OR CW SIGNALS 


The Receiver controls should be set as follows: 


AF GAIN—On (turn clockwise to a comfortable listening 
level). 

AM-CW/SSB—CW/SSB. 

BAND SWITCH—Desired band. 

RF GAIN—Fully clockwise. 

ANL-OFF—OFF (unless excessive noise is present). 
AVC-MVC—AVC (unless copying a weak signal). 


Tune in a SSB signal. The signal will have a ‘‘quacking”’ 
sound to it. Tuning these signals will require practice due to 
the narrow bandwidth of the signals. Very slow tuning is 
required, and the RF Gain may also have to be adjusted 
when listening to a strong station. 
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FIXED STATION RECEIVER 


When using this Receiver with a transmitter, the muting 
terminals on the rear of the chassis should be used. These 
terminals are in the B+ lead to the audio preamplifier. 


Using an external switch or a relay, the terminals 1 and 2 of 
the muting terminals should be open (disconnected) during 
the transmit period and closed (connected) during the 
receive period. The jumper wire used in normal operation 
must be removed for this type of operation. 


In using this Receiver as the station receiver in close 
proximity to a transmitter, it is desirable to short the 
External Antenna terminal to ground during transmit 
conditions. Otherwise excessive signal to the’’front end” of 
the Receiver may cause failure of the RF amplifier 
transistor. 


You may notice a slight hum when the Receiver is turned on 
and the AC line cord is plugged in. This hum can be 
eliminated by disconnecting the line cord. 


BATTERY LIFE AND RECHARGING 


The Receiver operates from an_ internal rechargeable 
nickel-cadmium battery. The battery can be charged from 
120 VAC, 240 VAC, or 12 to 15 VDC. Separate power 
cords are supplied for AC or DC charging voltages and each 
cord has a separate power socket on the rear panel. Only one 
power cord should be connected at a time. When either 
power cord is used, the battery is always being trickle 
charged when the Receiver is OFF. This keeps the battery 
fully charged. 


Battery life can be extended if you use the dial lamp only 
when necessary, and then only briefly. To check for a weak 
battery, tune to a radio station of moderate strength. Then, 
while watching the TUNING meter, press the LIGHT switch. 
If the meter needle drops more than 1/8”, the battery needs 
recharging. 


Depending on the charging voltage, the battery is always 
being charged at 20 to 25 mA when the built-in trickle 
charging circuit is connected to 120 VAC, 240 VAC, or 12 
to 15 VDC with the front panel switch OFF. At this charge 
rate, a full battery charge will be maintained if the Receiver 
is used an average of 8 hours daily at a normal listening level. 
If the Receiver will not be used for 30 days or more, 
disconnect the external power source. 


The battery is electrically divided in half for charging from 
AC. When the AC power cord is plugged into a power outlet, 
the AC voltage from the secondary of transformer T501 is 
applied through diode D501 on one-half cycle to charge 
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one-half of the battery. On the other half cycle, the voltage 
is applied through diode D502 to charge the other half of 
the battery. 


The battery can also be charged from 12 to 15 VDC. When 
the DC power cord is connected to a power source, the DC 
voltage is applied through diode D503, piiot lamp PL-503 
and resistor R503 to the battery. The diode protects the 
battery from being discharged in case the external DC 
charging voltage is connected backwards. The pilot lamp 
(seen through the small hole in the rear panel) and resistor 
function primarily as a DC charging current limiter. The 
lamp may not necessarily be lit. 


Charging From an AC Power Source 


Plug the AC power cord into a 120 VAC or 240 VAC power 
outlet depending how the Receiver was wired. The battery 
will charge automatically as long as the power cord is 
plugged in and the Receiver is turned off. If the battery was 
completely run down (approximately 9.0 volts), this process 
takes about 36 hours. If it was not completely run down, 
approximately 1-1/2 hours of charging for each hour the 
battery was used since the last charge will restore the battery 
to full charge. However the battery should be recharged 
occasionally for a period of 24 hours to insure that all the 
cells of the battery reach full charge. The battery can be 
trickle charged for several days without being harmed. A full 
charge can be accomplished only if the Receiver is turned 
off. 


Charging From a DC Power Source 


CAUTION: If the Receiver is connected to a 12 to 15 VDC 
POSITIVE GROUND power source, the Receiver chassis 
must not touch the chassis or ground side of the power 
source. 


Connect the DC power cord to a 12 to 15 VDC power 
source. When the front panel switch is OFF the battery will 
charge automatically at the given rate as long as the power 
cord is connected to the power source. Depending on the 
type of power source; such as a storage battery, or a car or 
boat generator; the charging voltage can vary from 12 VDC 
to 15 VDC. If the battery was completely run down 
(approximately 9.0 volts), this process takes from 30 hours 
for a 13.5 VDC power source to 20 hours for a 15 VDC 
power source. If it was not completely run down, 
approximately 1-1/2 hours of charging for each hour the 
battery was used since the last charge will restore the battery 
to full charge. However, the battery should be fully 
recharged occasionally for approximately 24 hours to insure 
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that all the cells of the battery reach full charge. The battery 
can be trickle charged for 30 days without being harmed. 
The front panel switch must be OFF to accomplish a full 
charge in the above given times. 


VOLTAGE CHARGING 
RATE 

12 VDC 15 mA 

13.5 VDC 25 mA 

15 VDC 35 mA 


ANTENNA INSTALLATION 


An external antenna and a ground system are necessary for 
good longwave reception on Band A and good shortwave 
reception on Bands C, D, E, and F. The antenna will also 
greatly improve reception on Bands B and C, the standard 
broadcast bands. 


The following information includes three types of antennas: 
long-wire, dipole, and inverted-V dipole. Read the 
information concerning each antenna and then follow the 
installation instructions for the one that best suits your 
needs. The Heathkit Model GRA-72 SWL Receiving Antenna 
would make an adequate long-wire, dipole, or inverted-V 
antenna. 


Antenna Types 


Dipole—This is a directional antenna designed for shortwave 
reception. The directional feature means that signals are 
received best when the antenna is turned broadside to the 
transmitting station (when the ends of the antenna do not 
point toward the transmitting station). 


Inverted-V Dipole—This is a nondirectional antenna designed 
for shortwave reception. The nondirectional feature means 
that this antenna will receive signals equally well from all 
directions. Therefore, it is often possible to receive more 
stations with this antenna than you would with the straight 
dipole antenna. 
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Dipole or Inverted—V 
Dipole Installation 


An antenna 100 feet long will give good reception from 3 to 
15 megahertz, with the best reception being near 5 
megahertz. Use the following formula if you want to 
compute the length of an antenna that will have its best 
reception at another frequency. 


length (feet) = 468 
frequency (megahertz) 
this antenna 


The following material is needed for 


installation: 


Antenna — A length of bare wire. NOTE: The length of 
wire should be slightly longer to allow for fastening to 
the insulators. The finished antenna length should be 
exactly as per the formula. 


Lead-in — RG-58AU or RG-174U coaxial cable. The 
length depends upon the height of your antenna and 
the location of your Receiver. 


Ground wire — Same type as antenna wire. The length 
depends upon the distance between the Receiver and 
the grounding surface. 


Insulators — Three ceramic or glass, approximately 
2-1/2” long. 


Ground rod — One 6 or 8 foot length, 3/8” diameter. 
NOTE: A ground rod is not needed if an alternate 
ground, such as a cold water pipe in your house is used. 


Clamp — One for ground rod. 


Lightning arrester — One for lead-in cable. 


NOTE: For dipole installation, refer to steps 1A through 12. 


For inverted - V dipole, refer to steps 1B through 12. 


1A. Locate two supports that are fairly high from the 
ground and 50 to 100 feet apart. One support could be 
your house and the other a pole. A dipole antenna can 
be suspended between the two supports as shown in 
Figure 9. 


1B. 
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INSULATOR INSULATOR 


INSULATOR 


SUPPORT 
LEAD-IN 


| SUPPORT 
(COAXIAL CABLE) 


Figure 9 


Locate three supports that are fairly high off the 
ground. The center support should be 20 to 100 feet 
from the ground and both end supports over 10 feet 
from the ground. Note that the angle between the 
center support and the antenna wires should be over 45 
degrees. An inverted - V antenna can be suspended 
between the three supports as shown in Figure 10. 


Cut the antenna wire in half. Fasten one end of one 
wire to an insulator. Then fasten one end of the other 
wire to the other end of the same insulator. 


INSULATOR 


INSULATOR 
QVER 45 


ee. | 
DEGREES 
SUPPORT 


INSULATOR 


OVER 45 


eo DEGREES 
SUPPORT 


_ LEAD-IN 
(COAXIAL CABLE) 


Figure 10 


Fasten the remaining two insulators to the ends of the 
antenna wire. 


Prepare one end of the lead-in cable so that you will 
have a 3” center lead and a 3” shield lead. 


Refer to Figure 11 and fasten the prepared end of the 
cable to the center insulator (for support). Then solder 
the center lead of the cable to the antenna wire on one 
side of the insulator. Solder the shield to the antenna 
wire on the other side of the insulator. 


Use this step for inverted - V dipole only. Fasten the 
insulator just prepared to the center support. 


Fasten an insulator to each end support. 


Route the lead-in wire into the house at your Receiver 
location. 
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SOLDER SOLDER 10. Drive the ground rod into the ground leaving about 6” 
sticking up above the soil. Pick a convenient location as 
close as possible to the Receiver. This will enable you 
to keep the ground wire that will be installed in the 
following step, as short as possible. 


i ANTENNA 
ANTENNA WIRE 


A FEW TURNS OF 


WIRE TO HOLD 
CABLE TO INSULATOR 11. Attach a wire from EXTERNAL ANTENNA terminal 
Figure 11 G to the clamp on the ground rod. 


9. Prepare the end of the lead-in and connect it to the 
EXTERNAL ANTENNA terminals on the back of the 
Receiver: Connect the center lead to the A terminal 12. Follow the instructions that come with the lightning 
and the shield lead to the G terminal. arrester and fasten it to the lead-in cable and ground. 


RECEPTION GUIDE 


BAND FREQUENCY TIME ZONE 
80M 3.5 MHz Morning, evening Local (Amateur) 
49M 6 MHz Evening Latin America and Europe 
41M 7 MHz Evening Europe 
40M 7 MHz Late afternoon, 
Evening Europe 
40M 7 MHz Morning United States (Amateur) 
31M 9 MHz Morning Asia and Australia 
31M 9 MHz Afternoon Europe and Africa 
31M 9 MHz Evening Europe and Latin America 
25 M 11 MHz Morning Asia and Australia 
25M 11 MHz Evening Latin America 
20 M 14 MHz Late morning, 
afternoon United States, Foreign, (Amateur) 
19M 15 MHz Late morning, 
afternoon Europe and North America 
19M 15 MHz Evening North and Latin America 
16M 17 MHz Afternoon Europe 
17 MHz All day United States 
17 MHz Evening South America 
13 M 20 MHz Afternoon Europe 
20 MHz All day United States 
20 MHz Evening South America 
11M 27 MHz All day Local (Citizen’s Band) 
10M 28 MHz Morning Europe 
28 MHz Evening Central America, United States 


(Amateur), Asia 


These reception conditions prevail in the spring and fall of the year. They are also subject to varying atmospheric conditions, 
sunspot activities, and to some extent, weather conditions. In the winter, reception generally will be best on the lower 
frequency bands. In summer, reception will be better on higher frequency bands. In addition to the above information, you 
will find the Heathkit Logs And Charts book, included with your Kit, helpful in locating stations. NOTE: Your Receiver will 
not receive all of the stations included in the book. The book has been provided only as a reference. 
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IN CASE OF DIFFICULTY 


This section of the Manual is divided into two parts. The 
first part, titled General Troubleshooting Information, 
describes what to do about any difficulties that may occur 
right after the Receiver is assembled. The second part, a 
Troubleshooting Chart, lists a number of possible difficulties 


that could arise, and lists several possible causes. 


Before starting any troubleshooting procedure, try to 
narrow the problem down to a specific area by trying the 
various functions of the Receiver. 


GENERAL TROUBLESHOOTING INFORMATION 


The following paragraphs deal with the types of difficulties 
that may show up right after a kit is assembled. These 
difficulties are most likely to be caused by assembly errors 
or faulty soldering. These checks will help you locate any 
error of this type that might have been made. 


NOTE: In an extreme case where you are unable to resolve a 
difficulty, refer to the ‘‘Customer Service’’ information 
inside the rear cover of the Manual. Your Warranty is 
located inside the front cover. 


1. Recheck the wiring. It is frequently helpful to have a 
friend check your work. Someone who is not familiar 
with the unit may notice something consistently 
overlooked by the builder. 


2. About 90% of the kits that are returned for repair do 
not function properly due to poor connections and 
soldering. Therefore, many troubles can be eliminated 
by reheating all connections to make sure that they are 
soldered as described in the soldering section of the Kit 
Builders Guide. 
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3. Check the values of the parts. Be sure that the proper 


parts have been wired into each circuit, as shown in the 
pictorial diagrams and as called out in the wiring 
instructions. 


4. Check for bits of solder, wire ends, or other foreign 


matter which may be lodged in the wiring. 


5. Check for solder bridges between circuit board foils. 


6. ‘If, after careful checks, the trouble is still not located 


and a voltmeter is available, check the voltages in the 
circuits of your General Coverage Receiver against 
those shown on the Voltage Charts (Pages 103, 104, 
and 105) and Schematic (fold-out from Page 117). 
NOTE: All voltage readings were taken with an 11 
megohm input voltmeter. Voltages may vary as much 
as +20%. 


7. A review of the Circuit Description and a study of the 


Schematic Diagram may also help you locate a 
difficulty in the Receiver. Refer to the X-Ray Views 
of the circuit boards on Page 101 to help locate parts. 
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TROUBLESHOOTING CHART 


DIFFICULTY POSSIBLE CAUSE 


1. Trimmers installed upside down. 

2. Power supply B+ circuit shorted to ground. 
3. Solder bridge between foils on circuit board. 
4. Trimmer capacitors shorted to adjacent foils. 


Initial resistance check 
shows short circuit. 


1. Shorting springs not removed from Q101, 0201, 
or 0401. 

2. Dead battery, requires charging. 

3. Shorted B+ circuit. 

4. Mute jumper not connected. 

5. RCV/STBY switch in STBY position. 


Receiver dead. 


1. Low battery voltage, requires charging. 
2. Receiver misaligned. 

3. Trimmer capacitors shorted to adjacent foils. 

4. Transistors Q101, Q201, Q301, Q401, and/or Q405 
installed incorrectly. 


Low sensitivity. 


Sound distorted. 1. Low battery voltage. 
2. Received signal distorted. 
3. AF or RF gain controls set too high. 


4. Transistors 0408 or 0409. 


1. See “Sound distorted.” — 
2. AVC switch in MVC position. 
3. Too close to station. 


Distortion on strong stations. 


1. Tuning capacitor plates bent or dirty. 


Noisy when tuning or dead at one 
end on all bands. 


Single-sideband signals sound 1. Signal not tuned in properly. 
low or high pitched. 2. Transformer T401 not aligned properly. 


1. Flat braid connected to tuning capacitor not flexible. 
2. Lead from bandspread capacitor to tuning capacitor too 
long. 


A low howl from the speaker 
on strong stations, especially 
on Bands E and F. 


1. AVC switch in MVC position. 
2. Resistor R408 misadjusted. 
3. Meter. 


Tuning meter inoperative. 


Dim panel lights. 1. Low battery voltage. 


2. Resistor R504 wrong value. 
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*Signal level for 10 dB signal-plus-noise to noise ratio. 
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Band A: 200 kHz to 400 kHz 
Band B: 550 kHz to 1300 kHz 
Band C: 1.3 MHz to 3.0 MHz 
Band D: 3.0 MHz to 7.5 MHz 
Band E: 7.5 MHz to 18.0 MHz 
Band F: 18.0 MHz to 30 MHz 


Indicates relative signal strength 


Band A through E: 455 kHz 
Band F: 455 kHz and 4034 kHz 


Band A: 
Band B: 
Band C: 
Band D: 
Band E: 
Band F: 


Band A 
Band B 
Band C 
Band D 
Band E 
Band F 


AM 
Low High 
End End 
10 pv 3 pv 
3 1 


65 dB or more 
60 dB or more 
48 dB or more 
35 dB or more 
25 dB or more 
35 dB or more 


7+1 kHz wide, 6 dB down 


300 milliwatts 


500 kHz 


CW/SSB 
High 


End 
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The battery is always being charged at 20 to 25 mA when 
the built-in trickle charging circuit is connected to an 
external power source with the Receiver turned off. A full 
battery charge will be maintained if the Receiver is 
connected to an external power source and used an average 
of 8 hours daily at a normal listening level. 


VOLTAGE CHARGE RATE 
120/240 VAC 22 mA 
12 VDC 15 mA 
13.5 VDC 25 mA 
15 VDC 35 mA 


65 mA at 50 mW audio output level. 

40 mA at no audio output. 

When the Receiver is not connected to an external power 
source, battery life at full charge is approximately 8 hours 
at a normal listening level. 


Bandspread 
AF Gain-Off 
RF Gain 
Panel light 
RCV-STBY 
CAL 
AM-CW/SSB 
AVC-MVC 
ANL-OFF 
Bandswitch 
Main Tuning 


Muting 

External Antenna 

12 VDC Receptacle 
120 VAC Receptacle 
Phone Jack 


10 Ibs. 


6-1/4” high x 11-1/2” wide x 9” deep 


The Heath Company reserves the right to discontinue 
products and to change specifications at any time without 
incurring any obligation to incorporate new features in 
products previously sold. 


CIRCUIT DESCRIPTION 


Refer to the Block Diagram (fold-out from Page 99) and to 
the Schematic Diagram (fold-out from Page 117) while 
reading this description. The Bandswitch will be considered 
to be in Band A position. 


RF AMPLIFIER 


The RF signals received from the built-in whip antenna, or 
external antenna, are coupled to the input tuned circuit for 
Band A. This tuned circuit consists of antenna coil L1, 
trimmer capacitor C1, and the first section of tuning 
capacitor C501A. The input signal is then coupled from a 
tap on coil L1 to gate 1 of field effect transistor Q101. Bias 
voltage for Q101 is obtained from the AVC amplifier and is 
applied to gate 2. Source resistor R103 and RF Gain control 
R501 provide the proper drain current for normal operation 
(with R501 fully clockwise). Turning the RF Gain control 
changes the amount of current flowing, thereby varying the 
gain. The amplified signal from 0101 is fed to a tap on RF 
coil L101, which along with trimmer capacitor C101 and 
tuning capacitor C501B form the input tuned circuit of first 
mixer stage 0201. 


FIRST MIXER 


Transistor Q201 is a dual-gate silicon field effect transistor 
(FET). The mixer features excellent freedom from cross 
modulation or overloading and oscillator “‘pulling’’ on strong 
signals. The amplified signal from Q101 is applied to gate 1 
of Q201 through capacitor C111. The local oscillator signal 
from Q301 is applied to gate 2 of 0201, which is biased by 
resistors R203 and R204. Source resistor R205 establishes 
the DC operating point. The incoming signal and the 
oscillator signal are heterodyned (mixed) in Q201, resulting 
in the IF frequency and mixer products. On Bands A 
through E, the output of Q201 is fed to a tap on coil L201 
which resonates with capacitor C201 to provide a 455 kHz 
output signal. On Band F, the output from Q201 is fed to 
coil L202, which resonates with capacitor C202 1 to provide a 


4 4.034 MHz output signal. 
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SECOND MIXER/IF AMP 


The output from the first mixer, Q201, is coupled through 
capacitor C205 to gate 1 of field effect transistor 0401, 
which operates as an IF amplifier on Bands A through E and 
as a mixer providing double conversion on Band F. 
Operating bias is provided on gate 2 by resistors R401 and 
R402. When the bandswitch is in Band F position, a 3.579 
MHz injection signal from Conversion Oscillator 0411 is 
applied to gate 2 of 0401. This signal combines with the 
4.034 MHz signal from the first mixer, Q201, and results in 
an output signal of 455 kHz plus the mixer product 
frequencies. This output signal is coupled through capacitor 
C410 to ceramic passband filters FL401 through FL404. 
These filters shape the passband and attenuate all 
frequencies, except the IF frequency of 455 kHz. This IF 
signal is coupled to the base of the first IF Amplifier stage, 
0402. 


Bias for O402 is obtained from a voltage divider network, 
consisting of resistors R415 and R418. Resistor R431 
supplies an AVC (automatic volume control) voltage from 
the AVC Amplifier, 0404, which corresponds to changes in 
the incoming signal strength. 


IF amplifier stage Q402 also contains the circuit for the 
relative. signal strength meter. The meter is connected 
between the emitter of O0402 and the meter zero adjust 
control R408. Control R408 is connected to a positive DC 
supply voltage, and it can be adjusted to give a zero 
indication on the meter. When the average level of the 
incoming RF signal increases, the AVC voltage decreases, 
causing the positive voltage at the base of transistor Q402 to 
decrease. This causes the current flowing through Q402 to 
decrease and causes a corresponding voltage drop across the 
emitter resistor R417. This varying voltage is read on the 
meter, which monitors AVC action and provides a visual 
method of indicating relative signal strength. 
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The amplified IF signal from Q402 is coupled through 
capacitor C415 to the base of second IF Amplifier 0403. 
Base bias for Q403 is obtained by a voltage divider 
consisting of resistors R419 and R421. Transistor Q403 is 
stabilized by emitter resistor R422 which is bypassed by 
capacitor C416 to ground. The amplified output of 0403 is 
applied across the collector load resistor R426 and is 
coupled through capacitor C418 to the following stages. 


LOCAL OSCILLATOR 


The local oscillator, Q301, is a single-gate silicon field effect 
transistor (FET). The oscillator tuned circuit consists of coil 
L301, trimmer capacitor C301 and tuning capacitor C501C. 
Oscillator injection voltage is coupled through capacitor 
C308 to gate 2 of mixer 0201. This Hartley oscillator is 
designed to operate 455 kHz higher in frequency than the 
received radio signal on Bands A, B, C, and D, 455 kHz 
lower in frequency on Band E; and 4.034 MHz higher on 
Band F. 


AVC AMPLIFIER 


A portion of the amplified signal from transistor Q403 is 
coupled through capacitor C421 to the base of the AVC 
(automatic volume control) Amplifier C404. This signal is 
rectified by the base-emitter portion of 0404 and a positive 
voltage drop is developed across the load resistor R432. This 
voltage causes a collector current to flow and a resultant 
drop in collector voltage that corresponds to the changes in 
signal strength. This varying DC voltage is applied as bias to 
IF Amplifier 0402, thereby controlling its gain. 


A portion of the amplified signal from IF Amplifier 403 is 
also coupled through capacitor C419 to diodes D403 and 
D404. These two diodes form a voltage doubler circuit 
which provides AVC voltage for RF amplifier Q101. 
Resistors R423, R424, and R425 establish the correct 
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forward bias point for gate 2 of field effect transistor Q101 
under no signal conditions. When a signal is received, the 
bias changes from a positive voltage, through zero, to a 
negative voltage. This voltage varies, depending upon the 
signal strength. Resistor R505 and capacitor C511 form an 
AVC timing circuit. 


DETECTORS 


A portion of the output signal from IF amplifier Q403 is 
applied to AM detector D401 for AM operation. This output 
signal is also applied through capacitor C429 to gate 1 of 
product detector 0405 for CW (continuous wave), or SSB 
(single sideband) reception. Q405 is a dual-gate silicon field 
effect transistor (FET) which exhibits excellent isolation 
between gate 1 and gate 2, eliminating BFO oscillator 
“oulling’’ or overloading on very strong signals. Gate 2 of 
transistor 0405 is biased by a voltage divider consisting of 
resistors R433 and R434. 


Injection voltage from BFO oscillator 0410 is applied to 
gate 2 of product detector 0405 when the front panel 
switch is in the CW/SSB position. The IF signal and the BFO 
signal are combined (mixed) in the transistor. The resultant 
output is an audio signal that is developed across resistor 
R441 and coupled through capacitor C433 to the 
AM-CW/SSB switch SW503B. 


BFO 


Transistor Q410 is a Colpitts oscillator which is extremely 
stable over wide ranges of temperature. Capacitors C425 and 
C426 provide the proper feedback for oscillation and form a 
tuned circuit with T401 to resonate at 455 kHz. Resistors 
R437 and R438 form a voltage divider and apply DC biasing 
to the base of 0410. Emitter resistor R436 provides 
temperature stabilization for the transistor. Injection voltage 
is coupled to gate 2 of product detector Q405, through 
capacitor C424. The BFO is actuated by the AM-CW/SSB 
switch in the CW/SSB position. This switch applies DC 
operating voltage to the circuit through RFC 403. 


HEATHEKIT’ 
CONVERSION OSCILLATOR 


Transistor 0411 and its associated circuitry form the 3.579 
MHz heterodyne oscillator, which is used to provide double 
conversion on Band F only. Injection voltage is coupled 
through capacitor C407 to gate 2 of Q401 which is operated 
as a mixer on Band F only. 


ANL 


The detected audio is connected from the AM-CW/SSB 
switch to the AF Gain control R505 by one of two paths, 
depending upon the position of ANL (automatic noise 
limiter) switch SW506. When the ANL switch is in the OFF 
position, the audio signal is routed through capacitor C436 
to capacitor C439 which is connected to the AF Gain 
control. When the ANL switch is in the ANL position, the 
audio signal is routed through the automatic noise limiter 
circuitry instead of capacitor C436. 


The detected audio signal is prevented from flowing through 
resistors R445 and R446. These two resistors, along with 
capacitor C438, form an audio filter that stops the audio 
signal, but allows a small DC voltage to pass through. This 
small DC voltage biases the cathode of diode D402. The 
audio signal then passes through resistor R444, diode D402, 
and capacitor C439 to AF GAIN control R505. The diode 
clips the peaks of the audio signal, thus limiting noise spikes. 


AUDIO AMPLIFIER 


The aduio signal from AF Gain control R505 is coupled 
through capacitor C441 to the base of audio preamplifier 
transistor O406. Resistors R449 and R451 form a voltage 
divider to provide the correct bias to 0406. DC operating 
bias is obtained from the RCV/STBY switch through resistor 
R449. The audio output from Q406 is developed across the 
load resistor R454 and direct coupled to the second audio 
driver transistor Q407. 
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The output of Q407 is also direct coupled to the audio 
output transistors Q408 and QO409, which operate as a 
complementary pair. Bias voltage for the output transistors 
is obtained from resistors R455 and R456. Audio output is 
coupled from the emitter resistors R457 and R458 through 
capacitor C446 to the 16 ohm speaker or headphone jack. A 
portion of the output is fed back to the emitter of 
preamplifier Q406 through resistor R453 and capacitor 
C444 to aid stabilization and minimize distortion. 


CRYSTAL CALIBRATOR 


Transistor Q412, crystal Y1, and the associated circuitry 
form a 500 kHz calibration oscillator which is switched on 
by the front panel Cal switch, SW504. This 500 kHz 
oscillator provides accurate calibration markings every 500 
kHz for dial calibration. 


CHARGING CIRCUIT 


The battery is electrically divided in half for charging from 
AC. When the AC power cord is plugged into a power outlet, 
the AC voltage from the secondary of transformer T501 is 
applied through diode D501 on one-half cycle to charge 
one-half of the battery. On the other half cycle the voltage is 
applied through diode D502 to charge the other half of the 
battery. 


The battery can also be charged from 12 to 15 VDC. When 
the DC power cord is connected to a power source, the DC 
voltage is applied through diode D503, pilot lamp PL-502, 
and resistor R503 to the battery. The diode protects the 
battery from being discharged in case the external DC 
charging voltage is connected backwards. The pilot lamp and 
resistor function primarily as a DC charging current limiter. 
The lamp may not necessarily be lit. 
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The amplified IF signal from Q402 is coupled through 
capacitor C415 to the base of second IF Amplifier Q403. 
Base bias for O403 is obtained by a voltage divider 
consisting of resistors R419 and R421. Transistor Q403 is 
stabilized by emitter resistor R422 which is bypassed by 
capacitor C416 to ground. The amplified output of 0403 is 
applied across the collector load resistor R426 and is 
coupled through capacitor C418 to the following stages. 


LOCAL OSCILLATOR 


The local oscillator, Q301, is a single-gate silicon field effect 
transistor (FET). The oscillator tuned circuit consists of coil 
L301, trimmer capacitor C301 and tuning capacitor C501C. 
Oscillator injection voltage is coupled through capacitor 
C308 to gate 2 of mixer 0201. This Hartley oscillator is 
designed to operate 455 kHz higher in frequency than the 
received radio signal on Bands A, B, C, and D, 455 kHz 
lower in frequency on Band E; and 4.034 MHz higher on 
Band F. 


AVC AMPLIFIER 


A portion of the amplified signal from transistor Q403 is 
coupled through capacitor C421 to the base of the AVC 
(automatic volume control) Amplifier C404. This signal is 
rectified by the base-emitter portion of 0404 and a positive 
voltage drop is developed across the load resistor R432. This 
voltage causes a collector current to flow and a resultant 
drop in collector voltage that corresponds to the changes in 
signal strength. This varying DC voltage is applied as bias to 
IF Amplifier Q402, thereby controlling its gain. 


A portion of the amplified signal from IF Amplifier Q403 is 
also coupled through capacitor C419 to diodes D403 and 
D404. These two diodes form a voltage doubler circuit 
which provides AVC voltage for RF amplifier Q101. 
Resistors R423, R424, and R425 establish the correct 
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forward bias point for gate 2 of field effect transistor Q101 
under no signal conditions. When a signal is received, the 
bias changes from a positive voltage, through zero, to a 
negative voltage. This voltage varies, depending upon the 
signal strength. Resistor R505 and capacitor C511 form an 
AVC timing circuit. 


DETECTORS 


A portion of the output signal from IF amplifier Q403 is 
applied to AM detector D401 for AM operation. This output 
signal is also applied through capacitor C429 to gate 1 of 
product detector 0405 for CW (continuous wave), or SSB 
(single sideband) reception. Q405 is a dual-gate silicon field 
effect transistor (FET) which exhibits excellent isolation 
between gate 1 and gate 2, eliminating BFO oscillator 
“pulling’’ or overloading on very strong signals. Gate 2 of 
transistor Q405 is biased by a voltage divider consisting of 
resistors R433 and R434. 


Injection voltage from BFO oscillator 0410 is applied to 
gate 2 of product detector Q405 when the front panel 
switch is in the CW/SSB position. The IF signal and the BFO 
signal are combined (mixed) in the transistor. The resultant 
output is an audio signal that is developed across resistor 
R441 and coupled through capacitor C433 to the 
AM-CW/SSB switch SW503B. 


BFO 


Transistor Q410 is a Colpitts oscillator which is extremely 
stable over wide ranges of temperature. Capacitors C425 and 
C426 provide the proper feedback for oscillation and form a 
tuned circuit with T401 to resonate at 455 kHz. Resistors 
R437 and R438 form a voltage divider and apply DC biasing 
to the base of 0410. Emitter resistor R436 provides 
temperature stabilization for the transistor. Injection voltage 
is coupled to gate 2 of product detector Q405, through 
capacitor C424. The BFO is actuated by the AM-CW/SSB 
switch in the CW/SSB position. This switch applies DC 
operating voltage to the circuit through RFC 403. 


HEATHEIT’ 
CONVERSION OSCILLATOR 


Transistor Q411 and its associated circuitry form the 3.579 
MHz heterodyne oscillator, which is used to provide double 
conversion on Band F only. Injection voltage is coupled 
through capacitor C407 to gate 2 of Q401 which is operated 
as a mixer on Band F only. 


ANL 


The detected audio is connected from the AM-CW/SSB 
switch to the AF Gain control R505 by one of two paths, 
depending upon the position of ANL (automatic noise 
limiter) switch SW506. When the ANL switch is in the OFF 
position, the audio signal is routed through capacitor C436 
to capacitor C439 which is connected to the AF Gain 
control. When the ANL switch is in the ANL position, the 
audio signal is routed through the automatic noise limiter 
circuitry instead of capacitor C436. 


The detected audio signal is prevented from flowing through 
resistors R445 and R446. These two resistors, along with 
capacitor C438, form an audio filter that stops the audio 
signal, but allows a small DC voltage to pass through. This 
small DC voltage biases the cathode of diode D402. The 
audio signal then passes through resistor R444, diode D402, 
and capacitor C439 to AF GAIN control R505. The diode 
clips the peaks of the audio signal, thus limiting noise spikes. 


AUDIO AMPLIFIER 


The aduio signal from AF Gain control R505 is coupled 
through capacitor C441 to the base of audio preamplifier 
transistor Q406. Resistors R449 and R451 form a voltage 
divider to provide the correct bias to 0406. DC operating 
bias is obtained from the RCV/STBY switch through resistor 
R449. The audio output from O406 is developed across the 
load resistor R454 and direct coupled to the second audio 
driver transistor 0407. 
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The output of 0407 is also direct coupled to the audio 
output transistors Q408 and O409, which operate as a 
complementary pair. Bias voltage for the output transistors 
is obtained from resistors R455 and R456. Audio output is 
coupled from the emitter resistors R457 and R458 through 
capacitor C446 to the 16 ohm speaker or headphone jack. A 
portion of the output is fed back to the emitter of 
preamplifier Q406 through resistor R453 and capacitor 
C444 to aid stabilization and minimize distortion. 


CRYSTAL CALIBRATOR 


Transistor Q412, crystal Y1, and the associated circuitry 
form a 500 kHz calibration oscillator which is switched on 
by the front panel Cal switch, SW504. This 500 kHz 
oscillator provides accurate calibration markings every 500 
kHz for dial calibration. 


CHARGING CIRCUIT 


The battery is electrically divided in half for charging from 
AC. When the AC power cord is plugged into a power outlet, 
the AC voltage from the secondary of transformer T501 is 
applied through diode D501 on one-half cycle to charge 
one-half of the battery. On the other half cycle the voltage is 
applied through diode D502 to charge the other half of the 
battery. 


The battery can also be charged from 12 to 15 VDC. When 
the DC power cord is connected to a power source, the DC 
voltage is applied through diode D503, pilot lamp PL-502, 
and resistor R503 to the battery. The diode protects the 
battery from being discharged in case the external DC 
charging voltage is connected backwards. The pilot lamp and 
resistor function primarily as a DC charging current limiter. 
The lamp may not necessarily be lit. 
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VOLTAGE CHARTS 


% BAND F ONLY RECEIVER CIRCUIT BOARD 


A CALIBRATE ONLY (VIEWED FROM FOIL SIDE) 
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HEATHKIT: 


ANTENNA SWITCH-BOARD (#85-279-1) 
L4 L5 L6 C6 C5 C4 SW-1B C3 C2 Ci 


C7 R1 
RF SWITCH-BOARD (#85-279-2) 
L102 SW-101B L105 C105 SW-101A C102 
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SCHEMATIC OF THE 
HEATHKIT® 
GENERAL COVERAGE RECEIVER 
MODEL GR-78 
ES: 
COMPONENT PART NUMBERS ARE IN THE FOLLOWING GROUPS: 
1-99 ANTENNA SWITCH-BOARD. 
100-199 RF SWITCH-BOARD. 
200-299 MIXER SWITCH-BOARD., 
300-399 OSCILLATOR SWITCH-BOARD. 
400-499 RECEIVER CIRCUIT BOARD. 
500-599 CHASSIS. 


ALL RESISTORS ARE 1/2 WATT UNLESS MARKED OTHERWISE. 


CAPACITOR VALUES LESS THAN 1 ARE IN uF. VALUES OF 1 AND ABOVE 
ARE IN PF UNLESS MARKED OTHERWISE. 


BANDSWITCH WAFERS ARE IN BAND A POSITION AS VIEWED FROM THE 
KNOB END OF THE SWITCH SHAFT. 


VOLTAGE MEASUREMENTS ARE MADE WITH THE SWITCHES AND CONTROLS 
IN THE FOLLOWING POSITIONS: 


RF GAIN = FULLY CLOCKWISE, 
METER ADJUST E 1/4 TURN CLOCKWISE. 
AM-CW/SSB = CW/SSB POSITION. 
ANL-OFF = ANL POSITION. 

BAND = BAND A POSITION. 
TUNING = ANY DIAL LOCATION. 


6. C_DTHIS SYMBOL INDICATES A POSITIVE DC VOLTAGE MEASUREMENT 


a 


10. 


ube 


TAKEN WITH AN 11 MEGOHM INPUT VOLTMETER FROM THE POINT INDICATED 


TO CHASSIS GROUND. VOLTAGES MAY VARY +20%. 

A THIS SYMBOL INDICATES AN RF VOLTAGE. 

WW THIS SYMBOL INDICATES A CIRCUIT BOARD GROUND. 
>} THIS SYMBOL INDICATES A CHASSIS GROUND. 


[ |rats SYMBOL INDICATES CONNECTING POINTS TO THE CIRCUIT 
BOARD. 


es SYMBOL INDICATES A SWITCH-BOARD CONNECTOR PIN. 


12.— THIS SYMBOL INDICATES A CLOCKWISE ROTATION OF CONTROLS 


13. 


AS VIEWED FROM THE KNOB END OF THE SHAFT. 


)}s THIS SYMBOL INDICATES A ROCKER SWITCH, 


14.00 UTHIS SYMBOL INDICATES THE GROUND CONNECTIONS MADE BY THE 


152 


~ ~SWITCH-BOARD GUIDES. 


THE DOTS ON SOME SWITCH ROTORS INDICATES A CONNECTION FROM 
THE CONTACT ON THE FRONT OF THE ROTOR TO A CONTACT ON THE 
REAR OF THE ROTOR. 


16. C7JTHIS SYMBOL INDICATES A DC VOLTAGE THAT VARIES DEPENDING 


ON BAND AND DIAL POINTER LOCATION. 


17.€ THI SYMBOL INDICATES A VOLTAGE IN BAND F ONLY. 


18. 


*%* SWITCH IN CW/SSB POSITION. 
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PLEASE DO NOT WRITE IN THIS SPACE 


EXPEDITED PARTS ORDER FORM 
(FOR REPAIR PARTS ONLY) 


(O°: HEATH COMPANY 
BENTON HARBOR, 
MICHIGAN 49022 

TTN PARTS REPLACEMENT 


DESIRED METHOD 
OF SHIPMENT 


EDITORS INITIALS 


C.0.D. AUTHORIZATION 


SIGNED 


UR DISTRIBUTOR. 


:ASE DO NOT WRITE IN THIS SPACE 


'TO: HEATH COMPANY 
I BENTON HARBOR, 

° I. MICHIGAN 49022 
ATTN PARTS REPLACEMENT 


DESIRED METHOD 
OF SHIPMENT 


EDITORS INITIALS 


C.0.D. AUTHORIZATION 


Pe ae ee 


C.O.D. IS $10.00). 
@ MICHIGAN RESIDENTS ADD 4% SALES TAX 


SIGNED 


THIS FORM IS FOR U.S. CUSTOMERS ONLY. OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR. 
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EXPEDITED PARTS ORDER FORM PLEASE DO NOT WRITE IN THIS SPACE 
(FOR REPAIR PARTS ONLY) 


NAME 


nen ss eee Se | SEND TO: HEATH COMPANY 
BENTON HARBOR, 


Sy eee es eee STATE 


KIT MODEL PURCHASE DATE ]| INVOICE NUMBER ] LOCATION PURCHASED MICHIGAN 49022 
ATTN PARTS REPLACEMENT 
HEATH ~ PRICE TOTAL } DESIRED METHOD 
PART NUMBER PRICE OF SHIPMENT 


INSTRUCTIONS: C.0.D. AUTHORIZATION 
INCLUDE CHECK OR MONEY ORDER FOR TOTAL PARTS ORDERED ADD 10% 
(MINIMUM $0.25) FOR INSURANCE, POSTAGE AND HANDLING. 
AUTHORIZE PERMISSION FOR C.O.D. SHIPMENT (MINIMUM ORDER SHIPPED 
C.O.D. IS $10.00). 
MICHIGAN RESIDENTS ADD 4% SALES TAX SIGNED 


THIS FORM IS FOR U.S. CUSTOMERS ONLY. OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR. 
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EXPEDITED PARTS ORDER FORM PLEASE DO NOT WRITE IN THIS SPACE 
(FOR REPAIR PARTS ONLY) 
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INCLUDE CHECK OR MONEY ORDER FOR TOTAL PARTS ORDERED ADD 10% 
(MINIMUM $0.25) FOR INSURANCE, POSTAGE AND HANDLING. 
AUTHORIZE PERMISSION FOR C.O.D. SHIPMENT (MINIMUM ORDER SHIPPED 
C.O.D. IS $10.00). 
MICHIGAN RESIDENTS ADD 4% SALES TAX SIGNED 


THIS FORM IS FOR U.S. CUSTOMERS ONLY. OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR. 
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CUSTOMER SERVICE 


REPLACEMENT PARTS 


lf you need a replacement part, please fill in the Parts Order 
Form that is furnished and mail it to the Heath Company. 
Or, if you write a letter, include the: 


@ Part number and description as shown in the Parts 
List. 

@ Model number and Series number from the blue and 
white label. 

® Date of purchase. 

@ Nature of the defect. 


Please do not return parts to the factory unless they are 
requested. Parts that are damaged through carelessness or 
misuse by the kit builder will not be replaced without cost, 
and will not be considered in warranty. 


Parts are also available at the Heathkit Electronic Centers 
listed in your catalog. Be sure to provide the Heath part 
number. Bring in the original part when you request a 
warranty replacement from a Heathkit Electronic Center. 


NOTE: Replacement parts are maintained specifically to 
repair Heathkit products. Parts sales for other reasons will be 
declined. 


TECHNICAL CONSULTATION 


Need help with your kit?.... Self-Service?.... 
Construction?.... Operation?.... Call or write for 
assistance. You'll find our Technical Consultants eager to 
help with just about any technical problem except 
“customizing” for unique applications. 


The effectiveness of our consultation service depends on the 
information you furnish. Be sure to tell us: 


@ The Model number and Series number from the blue 
and white label. 

@ The date of purchase. 

An exact description of the difficulty. 

@ Everything you have done in attempting to correct the 
problem. 


Also include switch positions, connections to other units, 
operating procedures, voltage readings, and any other 
information you think might be helpful. 


Please do not send parts for testing, unless this is specifically 
requested by our Consultants. 


Hints: Telephone traffic is lightest at midweek. . .please be 
sure your Manual and notes are on hand when you call. 


Heathkit Electronic Center facilities are also available for 
telephone or ‘‘walk-in’’ personal assistance. 


REPAIR SERVICE 


Service facilities are available, if they are needed, to repair 
your completed kit. (Kits that have been modified, soldered 
with paste flux or acid core solder, cannot be accepted for 
repair.) 


If it is convenient, personally deliver your kit to a Heathkit 
Electronic Center. For warranty parts replacement, supply a 
copy of the invoice or sales slip. 


If you prefer to ship your kit to the factory, attach a letter 
containing the following information directly to the unit: 


@ Your name and address. 

© Date of purchase. 

® Copies of all correspondence relevant to the service of 
the kit. 

@ A brief description of the difficulty. 

e@ Authorization to return your kit C.O.D. for the service 
and shipping charges. (This will reduce the possibility 
of delay.) 


Check the equipment to see that all screws and parts are 
secured. (Do not include any wooden cabinets or color 
television picture tubes, as these are easily damaged in 
shipment.) Place the equipment in a strong carton with at 
least THREE INCHES of resilient packing material 
(shredded paper, excelsior, etc.) on all sides. Use additional 
packing material where there are protrusions (control sticks, 
large knobs, etc.). If the unit weighs over 15 Ibs., place this 
carton in another one with 3/4” of packing material 
between the two. 


Seal the carton with reinforced gummed tape, tie it with a 
strong cord, and mark it “‘Fragile’’ on at least two sides. 
Remember, the carrier will not accept liability for shipping 
damage if the unit is insufficiently packed. Ship by prepaid 
express, United Parcel Service, or insured Parcel Post to: 


Heath Company 
Service Department 
Benton Harbor, Michigan 49022 
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